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738 


739 


740 


741 


742 


743 


744 


745 


746 


747 


748 


749 


750 


751 


2F0 


752 


753 


754 


755 


756 


757 


758 


759 


760 


761 


762 


763 


764 


765 


766 


767 



o 

c 

o 



> 
z 
a 

OB 

o 
o 



300 


768 


769 


770 


771 


772 


773 


774 


775 


776 


777 


778 


779 


780 


781 


782 


783 




310 


78* 


785 


786 


787 


788 


789 


790 


791 


792 


793 


794 


795 


796 


797 


798 


799 




320 


800 


801 


802 


803 


804 


805 


806 


807 


808 


809 


810 


811 


812 


813 


814 


815 




330 


816 


817 


818 


819 


820 


821 


822 


823 


824 


825 


826 


827 


828 


829 


830 


831 


g 


3<ia 


832 


833 


834 


835 


836 


837 


838 


839 


840 


841 


842 


843 


844 


845 


846 


847 




350 


848 


849 


850 


851 


852 


853 


854 


855 


856 


857 


858 


859 


860 


861 


862 


863 


i 


3(0 


864 


865 


866 


867 


868 


869 


870 


871 


872 


873 


874 


875 


876 


877 


878 


879 


370 


880 


881 


882 


883 


884 


885 


886 


887 


888 


889 


890 


891 


892 


893 


894 


895 


1 




380 


896 


897 


898 


899 


900 


901 


902 


903 


904 


905 


906 


907 


908 


909 


910 


911 


2 


390 


912 


913 


914 


915 


916 


917 


918 


919 


920 


921 


922 


923 


924 


925 


926 


927 


> 


3A0 


928 


929 


930 


931 


932 


933 


934 


935 


936 


937 


938 


939 


940 


941 


942 


943 




3B0 


944 


945 


946 


947 


948 


949 


950 


951 


952 


953 


954 


955 


956 


957 


958 


959 



z 


3C0 


960 


961 


962 


963 


964 


965 


966 


967 


968 


969 


970 


971 


972 


973 


974 


975 


m 

3 


300 


976 


977 


978 


979 


980 


981 


982 


983 


984 


985 


986 


987 


988 


989 


990 


991 




3E0 


992 


993 


994 


995 


996 


997 


998 


999 


1000 


1001 


1002 


1003 


1004 


1005 


1006 


1007 


- z 


3FO 


1008 


1009 


1010 


1011 


1012 


1013 


1014 


1015 


1016 


1017 


1018 


1019 


1020 


1021 


1022 


1023 


g 


WO 


1024 


1025 


1026 


1027 


1028 


1029 


1030 


1031 


1032 


1033 


1034 


1035 


1036 


1037 


1038 


1039 


r* 


ma 


1040 


1041 


1042 


1043 


1044 


1045 


1046 


1047 


1048 


1049 


1050 


1051 


1052 


1053 


1054 


1055 


*-• 


WO 


1056 


1057 


1058 


1059 


1060 


1061 


1062 


1063 


1064 


1065 


1066 


1067 


1068 


1069 


1070 


1071 


O 


1)30 


1072 


1073. 


1074 


1075 


1076 


1077 


1078 


1079 


1080 


1081 


1082 


1083 


1084 


1085 


1086 


1087 


£, 



440 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1K>3 

450 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 

460 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 113* "35 

470 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 



0123456789ABCDEF 

480 1152 1153 1 1 5*t 1155 1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1166 1167 

490 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1180 1181 1182 1183 

4A0 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1 V94 1195 1196 1197 1198 1199 

4B0 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 

4C0 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 

4D0 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 

4E0 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 

4F0 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 

500 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 1295 

510 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311 

520 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327 

530 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343 

540 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 

550 1360 1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 

560 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391 

570 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 

580 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423 

590 1424 1425 1426 1427 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 

5A0 1440 1441 1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 

5B0 1456 1457 1458 1459 1460 1461 1462 1463 1464 1465 1466 1467 1468 1469 1470 1471 

5C0 1472 1473 1474 1475 1476 1477 1478 1479 1480 1481 1482 1483 1484 1485 1486 1487 

5D0 1488 1489 1490 1491 1492 1493 1494 1495 1496 1497 1498 1499 1500 1501 1502 1503 

5E0 1504 1505 1506 1507 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519 

5F0 1520 1521 1522 1523 1524 1525 1526 1527 1528 1529 1530 1531 1532 1533 1534 1535 



c 



600 
610 
620 
630 


1536 
1552 
1568 
1584 


1537 
1553 
1569 
1585 


1538 
1554 
1570 
1586 


1539 
1555 
1571 
1587 


1540 
1556 
1572 
1588 


1541 
1557 
1573 
1589 


1542 
1558 
1574 
1590 


1543 
1559 
1575 
1591 


1544 
1560 
1576 
1592 


1545 
1561 
1577 
1593 


640 
650 
660 
670 


1600 
1616 
1632 
1648 


1601 
1617 
1633 
1649 


1602 
1618 
1634 
1650 


1603 
1619 
1635 
1651 


1604 
1620 
1636 
1652 


1605 
1621 
1637 
1653 


1606 
1622 
1638 
1654 


1607 
1623 
1639 
1655 


1608 
1624 
1640 
1656 


1609 
1625 
1641 
1657 


680 
690 
6A0 
6B0 


1664 
1680 
1696 
1712 


1665 
1681 
1697 
1713 


1666 
1682 
1698 
1714 


1667 
1683 
1699 
1715 


1668 
1684 
1700 
1716 


1669 

1685 
1701 
1717 


1670 
1686 
1702 
1718 


1671 
1687 
1703 
1719 


I672 
1688 
1704 
1720 


1673 
1683 

1705 
1721 


6C0 
6D0 
6E0 
6F0 


1728 
1744 
1760 
1776 


1729 
1745 
1761 
1777 


1730 
1746 
1762 
1778 


1731 
1747 
1763 
1779 


1732 
1748 
1764 
1780 


1733 
1749 
1765 
1781 


1734 
1750 
1766 
1782 


1735 
1751 
1767 
1783 


1736 
1752 
1768 
1784 


1737 
1753 
1769 
1785 


700 
710 
72Q 
730 


1792 
1808 
1824 
1840 


1793 
1803 
1825 
1841 


1794 
1810 
1826 
1842 


1795 
1811 
1827 
1843 


1796 
1812 
1828 
1844 


1797 
1813 
1829 
1845 


1798 
1814 
1830 
1846 


1799 
1815 
1831 
1847 


1800 
1816 
1832 
1848 


1801 
1817 
1833 
1849 


740 
750 
760 
770 


1856 
1872 
1888 
1904 


1857 
1873 
1889 
1905 


1858 
1874 
1890 
1906 


1859 
1875 
1891 
1907 


i860 
1876 
1892 
1908 


1861 
1877 
1893 
1909 


1862 
1878 
1894 
1910 


1863 
1879 
1895 
1911 


1864 
1880 
1896 
1912 


1865 
1881 
1897 
1913 



1546 1547 1548 1549 1550 1551 

1562 1563 1564 1565 1566 1567 

1578 1579 1580 1581 1582 1583 

1594 1595 1596 1597 1598 1599 

1610 1611 1612 1613 1614 1615 

1626 1627 1628 1629 I63O 1631 

1642 1643 1644 1645 1646 1647 

1658 1659 1660 1661 1662 I663 

1674 1675 1676 1677 1678 1679 

1690 1691 1692 1693 1694 1695 

1706 1707 1708 1709 1710 1711 

1722 1723 1724 1725 1726 1727 

1738 1739 1740 1741 1742 1743 

1754 1755 1756 1757 1758 1759 

1770 1771 1772 1773 1774 1775 

1786 1787 1788 1789 1790 1791 

1802 1803 1804 1805 1806 1807 

1818 1819 1820 1821 1822 1823 

1834 1835 I836 1837 1838 1839 

1850 1851 1852 1853 1854 1855 

1866 I867 1868 1869 1870 1871 

1882 1883 1884 1885 1886 1887 

1898 1899 1900 1901 1902 1903 

1914 1915 1916 1917 1918 1919 



780 
790 
7A0 
7B0 


1920 
1936 
1952 
1968 


1921 
1937 
1953 
1969 


1922 
1938 
1954 
1970 


1923 
1939 
1955 
1971 


1924 
1940 
1956 
1972 


1925 
1941 
1957 
1973 


1926 
1942 
1958 
1974 


1927 
1943 
1959 
1975 


1928 
1944 
i960 
1976 


1929 
1945 
1961 
1977 


1930 
1946 
1962 
1978 


1931 
1947 
1963 
1979 


1932 

1948 
1964 
1980 


1933 
1959 
1965 
1981 


1934 
1950 
1966 
1982 


1935 
1951 
1967 
1983 


7C0 
7D0 
7E0 
7F0 


1984 
2000 
2016 
2032 


1985 
2001 
2017 
2033 


1986 
2002 
2018 
2034 


1987 
2003 
2019 
2035 


1988 
2004 
2020 
2036 


1989 
2005 
2021 
2037 


1990 
2006 
2022 
2038 


1991 
2007 
2023 
2039 


1992 
2008 
2024 
2040 


1993 
2009 
2025 
2041 


1994 
2010 
2026 
2042 


1995 
2011 
2027 
2043 


1996 
2012 
2028 
2044 


1997 
2013 
2029 
2045 


1998 
2014 
2030 
2046 


1999 
2015 
2031 
2047 


800 
810 
820 
830 


2048 
2064 
2080 
2096 


2049 
2065 
2081 
2097 


2050 
2066 
2082 
2098 


2051 
2067 
2083 
2099 


2052 
2068 
2084 
2100 


2053 
2069 
2085 
2101 


2054 
2070 
2086 
2102 


2055 
2071 
2087 
2103 


2056 
2072 
2088 
2104 


2057 
2073 
2089 
2105 


2058 
2074 
2090 
2106 


2059 
2075 
2091 
2107 


2060 
2076 
2092 
2108 


2061 
2077 
2093 
2109 


2062 
2078 
2094 
2110 


2063 
2079 
2095 
2111 


840 
850 

860 
870 


2112 
2128 
2144 
2160 


2113 
2129 
2145 
2161 


2114 
2130 
2146 
2162 


2115 
2131 
2147 
2163 


2116 
2132 
2148 
2164 


2117 
2133 
2149 
2165 


2118 
2134 
2150 
2166 


2119 
2135 
2151 
2167 


2120 
2136 
2152 
2168 


2121 
2137 
2153 
2169 


2122 
2138 
2154 
2170 


2123 
2139 
2155 
2171 


2124 
2140 
2156 
2172 


2125 
2141 
2157 
2173 


2126 
2142 
2158 

2174 


2127 

2143 
2159 
2175 


880 
890 
8A0 
860 


2176 
2192 
2208 
2224 


2177 
2193 
2209 
2225 


2178 
2194 
2210 
2226 


2179 
2195 
2211 
2227 


2180 
2196 
2212 
2228 


2181 
2197 
2213 
2229 


2182 
2198 
2214 
2230 


2183 
2199 
2215 
2231 


2184 
2200 
2216 
2232 


2185 
2201 
2217 
2233 


2186 
2202 
2218 
2234 


2187 
2203 
2219 
2235 


2188 
2204 
2220 
2236 


2189 
2205 
2221 
2237 


2190 
2206 
2222 
2238 


2191 
2207 
2223 
2239 


8C0 
8D0 
8E0 
8F0 


2240 
2256 
2272 
2288 


2241 
2257 
2273 
2289 


2242 
2258 
2274 
2290 


2243 
2259 
2275 
2291 


2244 
2260 
2276 
2292 


2245 
2261 
2277 
2293 


2246 
2262 
2278 
2294 


2247 
2263 
2279 
2295 


2248 
2264 
2280 
2296 


2249 
2265 
2281 
2297 


2250 
2266 
2282 
2298 


2251 
2267 
2283 

2299 


2252 
2268 
2284 
2300 


2253 
2269 
2285 
2301 


2254 
2270 
2286 
2302 


2255 
2271 
2287 
2303 



1 

900 2304 2305 

910 2320 2321 

920 2336 2337 

930 2352 2353 

940 2368 2369 

950 2384 2385 

960 2400 2401 

970 2416 2417 

980 2432 2433 

990 2448 2449 

9A0 2464 2465 

9B0 2480 2481 

9C0 2496 2497 

900 2512 2513 

9E0 2528 2529 

9F0 2544 2545 

A00 2560 2561 

A10 2576 2577 

A20 2592 2593 

A30 2608 2609 

A40 2624 2625 

A50 2640 2641 

A60 2656 2657 

A70 2672 2673 



2306 2307 

2322 2323 

2338 2339 

2354 2355 

2370 2371 

2386 2387 

2402 2403 

2418 2419 

2434 2435 

2450 2451 

2466 2467 

2482 2483 

2498 2499 

2514 2515 

2530 2531 

2546 2547 

2562 2563 

2578 2579 

2594 2595 

2610 2611 

2626 2627 

2642 2643 

2658 2659 

2674 2675 



2308 2309 

2324 2325 

2340 2341 

2356 2357 

2372 2373 

2388 2389 

2404 2405 

2420 2421 

2436 2437 

2452 2453 

2468 2469 

2484 2485 

2500 2501 

2516 2517 

2532 2533 

2548 2549 

2564 2565 

2580 2581 

2596 2597 

2612 2613 

2628 2629 

2644 2645 

2660 2661 

2676 2677 



2310 2311 

2326 2327 

2342 2343 

2358 2359 

2374 2375 

2390 2391 

2406 2407 

2422 2423 

2438 2439 

2454 2455 

2470 2471 

2486 2487 

2502 2503 

2518 2519 

2534 2535 

2550 2551 

2566 2567 

2582 2583 

2598 2599 

2614 2615 

2630 2631 

2646 2647 

2662 2663 

2678 2679 



2312 2313 

2328 2329 

2344 2345 

2360 2361 

2376 2377 

2392 2393 

2408 2409 

2424 2425 

2440 2441 

2456 2457 

2472 2473 

2488 2489 

2504 2505 

2520 2521 

2536 2537 

2552 2553 

2568 2569 

2584 2585 

2600 2601 

2616 2617 

2632 2633 

2648 2649 

2664 2665 

2680 2681 



2314 2315 

2330 2331 

2346 2347 

2362 2363 

2378 2379 

2394 2395 

2410 2411 

2426 2427 

2442 2443 

2458 2459 

2474 2475 

2490 2491 

2506 2507 

2522 2523 

2538 2539 

2554 2555 

2570 2571 

2586 2587 

2602 2603 

2618 2619 

2634 2635 

2650 2651 

2666 2667 

2682 2683 



2316 2317 

2332 2333 

2348 2349 

2364 2365 

2380 2381 

2396 2397 

2412 2413 

2428 2429 

2444 2445 

2460 2461 

2476 2477 

2492 2493 

2508 2509 

2524 2525 

2540 2541 

2556 2557 

2572 2573 

2588 2589 

2604 2605 

2620 2621 

2636 2637 

2652 2653 

2668 2669 

2684 2685 



2318 2319 

2334 2335 

2350 2351 

2366 2367 

2382 2383 

2398 2399 

2414 2415 

2430 2431 

2446 2447 

2462 2463 

2478 2479 

2494 2495 

2510 2511 

2526 2527 

2542 2543 

2558 2559 

2574 2575 

2590 2591 

2606 2607 

2622 2623 

2638 2639 

2654 2655 

2670 2671 

2686 2687 



2690 2691 2692 2693 2694 2695 2696 2697 2698 2699 2700 2701 2702 2703 

2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719 

2722 2723 2724 2725 2726 2727 2728 2729 2730 2731 2732 2733 2734 2735 

2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751 

2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764 2765 2766 2767 

2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783 

2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 2796 2797 2798 2799 

2802 2803 2804 2805 2806 2807 2808 2809 2810 2811 2812 2813 2814 2815 

2818 2819 2820 2821 2822 2823 2824 2825 2826 2827 2828 2829 2830 2831 

2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847 

2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 2862 2863 

2866 2867 2868 2869 2870 2871 2872 2873 2874 2875 2876 2877 2878 2879 

2882 2883 2884 2885 2886 2887 2888 2889 2890 2891 2892 2893 2894 2895 

2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911 

2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927 

2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943 

2946 2947 2948 2949 2950 2951 2952 2953 2954 2955 2956 2957 2958 2959 

2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 

2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 

2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 3004 3005 3006 3007 

BCO 3008 3009 3010 3011 3012 3013 3014 3015 3016 3017 3018 3019 3020 3021 3022 3023 

BDO 3024 3025 3026 3027 3028 3029 3030 3031 3032 3033 3034 3035 3036 3037 3038 3039 

BEO 3040 3041 3042 3043 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 3055 

BFO 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071 



A8o 


2688 


2689 


A90 


2704 


2705 


AAO 


2720 


2721 


ABO 


2736 


2737 


ACO 


2752 


2753 


ADO 


2768 


2769 


AEO 


2784 


2785 


AFO 


2800 


2801 


BOO 


2816 


2817 


BIO 


2832 


2833 


B20 


2848 


2849 


B30 


2864 


2865 


B40 


2880 


2881 


B50 


2896 


2897 


B60 


2912 


2913 


B70 


2928 


2929 


B80 


2944 


2945 


B90 


2960 


2961 


BAO 


2976 


2977 


BBO 


2992 


2993 



COO 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 3086 3087 

CIO 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103 

C20 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119 

C30 3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135 

C40 3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151 

C50 3152 3153 3154 3155 3156 3157 3158 3159 3160 316] 3162 3163 3164 3165 3166 3167 

C60 3168 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183 

C70 3184 3185 3186 3187 3188 3189 3190 3191 3192 3193 3194 3195 3196 3197 3198 3199 

C80 3200 3201 3202 3203 3204 3205 3206 3207 3208 3209 3210 3211 3212 3213 3214 3215 

C90 3216 3217 3218 3219 3220 3221 3222 3223 3224 3225 3226 3227 3228 3229 3230 3231 

CAO 3232 3233 3234 3235 3236 3237 3238 3239 3240 3241 3242 3243 3244 3245 3246 3247 

CBO 3248 3249 3250 3251 3252 3253 3254 3255 3256 3257 3258 3259 3260 3261 3262 3263 

3273 3274 3275 3276 3277 3278 3279 

3289 3290 3291 3292 3293 3294 3295 

3305 3306 3307 3308 3309 3310 3311 

3321 3322 3323 3324 3325 3326 3327 

3337 3338 3339 3340 3341 3342 3343 

3353 3354 3355 3356 3357 3358 3359 

3369 3370 3371 3372 3373 3374 3375 

3385 3386 3387 3388 3389 3390 3391 

3401 3402 3403 3404 3405 3406 3407 

3417 3418 3419 3420 3421 3422 3423 

3433 3434 3435 3436 3437 3438 3439 

3449 3450 3451 3452 3453 3454 3455 



ceo 


3264 


3265 


3266 


3267 


3268 


3269 


3270 


3271 


3272 


CDO 


3280 


3281 


3282 


3283 


3284 


3285 


3286 


3287 


3288 


CEO 


3296 


3297 


3298 


3299 


3300 


3301 


3302 


3303 


3304 


CFO 


3312 


3313 


3314 


3315 


3316 


3317 


3318 


3319 


3320 


DOO 


3328 


3329 


3330 


3331 


3332 


3333 


3334 


3335 


3336 


DIO 


3344 


3345 


3346 


3347 


3348 


3349 


3350 


3351 


3352 


D20 


3360 


3361 


3362 


3363 


3364 


3365 


3366 


3367 


3368 


D30 


3376 


3377 


3378 


3379 


3380 


3381 


3382 


3383 


3384 


D40 


3392 


3393 


3394 


3395 


3396 


3397 


3398 


3399 


3400 


D50 


3408 


3409 


3410 


3411 


3412 


3413 


3414 


3415 


3416 


D60 


3424 


3425 


3426 


3427 


3428 


3429 


3430 


3431 


3432 


D70 


3440 


3441 


3442 


3443 


3444 


3445 


3446 


3447 


3448 



D80 3*56 3457 3*56 3^59 3460 3461 3462 3463 31)64 3465 3466 3467 3468 3469 3470 3471 

D90 3472 3473 3474 3475 3476 3477 3478 3479 3480 3481 3482 3483 3484 3485 3486 3487 

DAO 3488 3489 3490 3491 3492 3493 3494 3495 3496 3497 3498 3499 3500 3501 3502 3503 

OBO 3504 3505 3506 3507 3508 3509 3510 3511 3512 3513 3514 3515 3516 3517 3518 3519 

DCO 3520 3521 3522 3523 3524 3525 3526 3527 3528 3529 3530 3531 3532 3533 3534 3535 

DDO 3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 3551 

OEO 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567 

OFO 3568 3569 3570 3571 3572 3573 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583 



EOO 3584 3585 3586 3587 3588 3589 3590 3591 

E10 3600 3601 3602 3603 3604 3605 3606 3607 

E20 3616 3617 3618 3619 3620 3621 3622 3623 

E30 3632 3633 3634 3635 3636 3637 3638 3639 

E40 3648 3649 3650 365 1 3652 3653 3654 3655 

E50 3664 3665 3666 3667 3668 3669 3670 3671 

E60 3680 3681 3682 3683 3684 3685 3686 3687 

E70 3696 3697 3698 3699 3700 3701 3702 3703 

E80 3712 3713 3714 3715 3716 3717 3718 3719 

E90 3728 3729 3730 3731 3731 3733 3734 3735 

EAO 3744 3745 3746 3747 3748 3749 3750 3751 

EBO 3760 3761 3762 3763 3764 3765 3766 3767 

ECO 3776 3777 3778 3779 3780 3781 3782 3783 

EDO 3792 3793 3794 3795 3796 3797 3798 3799 

EEO 3808 3809 3810 381 1 3812 3813 3814 3815 

EFO 3824 3825 3826 3827 3827 3829 3830 3831 



3592 3593 3594 3595 3596 3597 3598 3599 

3608 3609 3610 361 1 3612 3613 3614 3615 

3624 3625 3626 3627 3628 3629 3630 363) 

3640 3641 3642 3643 3644 3645 3646 3647 

3656 3657 3658 3659 3660 3661 3662 3663 

3672 3673 3674 3675 3676 3677 3678 3679 

3688 3689 3690 3691 3692 3693 3694 3695 

3704 3705 3706 3707 3708 3709 3710 3711 

3720 3721 3722 3723 3724 3725 3726 3727 

3736 3737 3738 3739 3740 3741 3742 3743 

3752 3753 3754 3755 3756 3757 3758 3759 

3768 3769 3770 3771 3772 3773 3774 3775 

3784 3785 3786 3787 3788 3789 3790 3791 

3800 3801 3802 3803 3804 3805 3806 3807 

3816 3817 3818 3819 3820 3821 3822 3823 

3832 3833 3834 3835 3836 3837 3838 3839 



x 
> 
z 
o 
m 
O 

o 



FOO 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855 

FIO 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871 

F20 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887 

F30 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 3898 3899 3900 3901 3902 3902 

F40 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919 

F50 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935 

F60 3936 3937 3938 3939 3940 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951 

F70 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 

F80 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983 

F90 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999 

FAO 4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015 

FBO 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 

FCO 4032 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047 

FDO 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063 

FEO 4064 4065 4066 4067 4068 4069 4070 4071 4072 4073 4074 4075 4076 4077 4078 4079 

FFO 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095 



O 
O 
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Decimal-Hexadecimal Conversion Table 

(DECIMAL - H x I6 1 ) 



¥ 


1 — 6 


5 


4 


3 


2 


1 





1 


16777216 


1048576 


65536 


4096 


256 


16 


1 


2 


33554432 


2097152 


131072 


8192 


512 


32 


2 


3 


503316118 


3145728 


19.6608 


12288 


768 


48 


3 


4 


67108864 


4 19430li 


^262 144 j 


16384 


1024 


64 


4 


5 


83886080 


5242880 


327680 


20480 


1280 


80 


5 


6 


100663296 


6291456 


393216 


24576 


1536 


96 


6 


7 


117440512 


7340032 


458752 


28672 


1792 


112 


7 


8 


!3<t217728 


83886O8 


524288 


32768 


2048 


128 


8 


9 


1 50994944 


9437184 


589824 


36864 


2304 


144 


9 


A 


167772160 


10485760 


655360 


40960 


2560 


160 


10 


B 


184549376 


11534336 


720896 


45056 


2816 


176 


11 


C 


201326592 


12582912 


786432 


49152 


3072 


192 


12 


D 


2 181 03808 


13631488 


851968 


53248 


3328 


208 


13 


E 


234881024 


14680064 


917504 


57344 


3584 


224 


14 


F 


251658240 


15728640 


983040 


61440 


3840 


240 


15 



HEXADECIMAL TO DECIMAL 



DECIMAL TO HEXADECIMAL 



2«» 

"rcra,„ 



ion. 

- 7M 

- 240 



J 



Hexadecimal to Decimal. Find the decimal value for each hexadecimal 
digit according to its position. Add these to obtain the decimal 
equivalent. 

Decimal to Hexadecimal. Find the next lower decimal number and Its 
Hexadecimal equivalent. Subtract and use difference to find the 
next decimal value and hexadecimal equivalent until the complete 
number Is developed. 
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X 
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2 1 1/2 1/4 1/6 ll/lS l/»| 



||/m}/11^/25<| 



3 

a 
•< 

5 



x 



a. 

S 

3 
o_ 

o 
a 
a. 

O 



X 



X 



X 
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n 

o 
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< 
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SAMPLE CONVERSION PROBLEMS 



Octal (1765,) and Hexadecimal (3F5, 6 ) to Decimal (1013 |0 ) 



i 



(OCTAL CONVERSION - MULTIPLY BY 8) 



■IS 

8 + 7 = 15 




x8 
120 + 


1 

S = 126 



1008 + 5 = 1013 



10 



3 F 5 )6 (HEXADECIMAL CONVERSION - MULTIPLY BY 16) 



3 
x]4_ 
48 + IS - 63 

x 16 | 
T55T+ 5 = 1013,, 



Decimal (1013 ]0 ) to Hexadecimal (3F5, 6 ) and Octal 0765,) 



B| 1013... - *EMAINDE*S- 
a|HS - KMAINDH6 1 



B| 15 - REMAINDER 7-i 



8 1 1 - REMAINDER 1 



l«| t013 |0 - REMAINDER -5 1 

3 
16l A3 - - HEM - 13 - F 



|6| 3 - REMAINDER - 3 



11 
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Decimal and Octal Sample Conversion Problems 



) 



66 
8/537 



DECIMAL 531 - OCTAL 1023 
REMAINDER 3 



REMAINDER 2- 



8 /~66~ 

L " REMAINDER 0- 



REMAINDER I- 



1 2 3 ans 



DECIMAL . 439453125 - OCTAL .341 



439453125 

x8_ 

■3.515625000 
.515625 

., x8_ 

■4.125000 
.125 

x8_ 

- 1 . 000 



.3 4 I 



OCTAL 2672 - DECIMAL 1466- 



2 6 7 2 
x8 ' 



xi K 1 

16 + 6-22 

_x8_ J 



176 + 7 - 183 
x8 
1464 + 2 - 1466 



OCTAL .341 - DECIMAL .439453125 
.3 4 1 



.125 

8/ 1.000 
-".515625 

8/ 4. 125000 
-*.439453125 J 

8/ 3.515625000 
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Hexadecimal Addition Table 



+ 1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


1 


I 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


1 1 1 


2 


3 


* 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


10 


2(2 


3 


"1 


5 


6 


7 


8 


9 


A 


B 


C 





E 


F 


10 


11 


3 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 





E 


F 


10 


11 


12 


4 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


10 


11 


12 


13 


5 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


10 


11 


12 


13 


14 


6 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


10 


11 


12 


13 


14 


15 


7 


7 


8 


9 


A 


e 


C 





E 


F 


10 


11 


12 


13 


14 


15 


16 


8 


8 


9 


A 


B 


c 


D 


E 


F 


10 


11 


12 


13 


14 


15 


16 


17 


9 


9 


A 


B 


C 


D 


E 


F 


10 


11 


12 


13 


14 


15 


16 


17 


18 


A J A 


e 


C 


B 


E 


F 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


B 1 B 


c 





E 


F 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


IA 


C | C 


D 


E 


F 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


IA 


IB 


D 


D 


E 


F 


10 


11 


12 


13 


14 


15 


16 


17 


id 


19 


IA 


IB 


1C 


E 


E 


F 


ID 


11 


12 


13 


14 


15 


16 


17 


18 


19 


IA 


IB 


1C 


ID 


F 


F 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


1A 


IB 


1C 


ID 


IE 
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All characters are collated according to their internal binary value. 
Because the B 6500/B 6700 has the capability of representing char- 
acters Internally In either BCL or EBCDIC, and because characters 
are collated according to their Internal representation (not neces- 
sarily the same as their external mode) a variety of collating 
sequences Is possible. The following table may be used to determine 
the applicable collating sequence. 



c 



Input Mode 


Output Mode 


Internal Mode 


Collating Sequence 


BCL 


BCL 


BCL 


BCL (BCL internal) 


BCL 


EBCDIC 


EBCDIC 


BCL Translated to EBCDIC 


BCL 


BCL 


EBCDIC 


BCL Translated to EBCDIC 


EBCDIC 


EBCDIC 


EBCDIC 


EBCDIC 


EBCDIC 


BCL 


EBCDIC 


BCL Translated to EBCDIC 



Character Representation 



The BCL, EBCDIC, and USASCM graphics are the same except as follows: 



BCL 


02V026 
CRD/CDS 


EBCDIC (029) 


USASCM 


i 


iBt 


< 




] 


6 6 


> 




< 


(8 6 


* 




> 


8 6 


. 




i 


- 8 7 


HOT (-) 


"• 


2 


8 7 


11 


• 


- 


8 5 











H/e (0.8-2) 







(8 7 


1 


1 




6 8 > 


7 






8 5 


• 






- 6 6 






X 


- 


HZ (H/K) 


} 


+ 


l 


PZ (N/K) 


{ 


( 


t 85 


( 




) 


- 8 5 


) 




? * 


8 2 






? * 


(12 


I (H/K) 




i * 


- 8 2 


1 (N/K) 





* Invalid Character 
H/K-not on keyboard 



Field Definition 
Start Auto Skip 
Start Auto Dupl. 
Alpha Shift 
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A BCL plus sign is never translated to an EBCDIC PZ (plus zero) sign, 
although the EBCDIC PZ is translated to a BCL plus sign. 

EBCDIC 1110 0000 Is translated to BCL 00 0000 with an additional flag 
bit on the next to most significant bit line (7th bit). As the print 
drums have 6k graphics and space this signal can be used to print the 
6«th graphic. The 61|th graphic is a "CR" for BCL drums and a "t" for 
EBCDIC drums. 

Collating Sequences 



EBCDIC 




BCL 


NUL 


r\ f} 


n 


■ P 


SOH 


1 


s 


2 




1 


0. 


STX 


5 


t 


3 




2 


R 


ETX 


] 


u 


it 




3 


s 


HT 


$ 


V 


5 




* 


* 


DEL 


* 


w 


6 




5 


- 


VT 


) 


X 


7 




6 


) 


FF 


; 


V 


8 




7 


; 


CR 


— t 


z 


9 




8 


s 


SO 


- 


PZ 






<) 


(Blank) 


SI 


/ 


A 






# 


1 


DLE 


, 


B 






e 


S 


DCI 


% 


C 






? 


T 


DC2 


— 


D 








U 


DC3 


> 


E 






> 


V 


NL 


? 


F 






> 


w 


BS 




G 






+ 


X 


CAN 


f 


H 






A 


Y 


EH 


e 


1 






B 


Z 


FS 




MZ(I) 






C 


, 


GS 


- 


J 






D 


* 


RS 


" 


K 






E 


* 


US 


a 


L 






F 


m 


LF 


b 


M 






G 


] 


ETB 


c 


N 






H 


" 


ESC 


d 









1 




ENQ 


e 


P 










ACK 


f 


Q 






[ 




BEL 


9 


R 






( 




SYN 


h 


\ 






( 




EOT 


1 


S 






< 




DC*. 


J 


T 






* 




NAK 


k 


U 






X 




SUB 


1 


V 






J 




SP 
[ 


m 
n 




w 

X 

y 






K 
L 
H 




< 


P 


z 






N 




( u 


'1>U 




u 



( ) 
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EBCDIC COLLATINO SEQUENCE 



EBCDIC 


Hex. 


Internal 


Card Code 






Character 


Code 


Code 


Zone Number 




NUL 


00 


0000 0000 


12-0-9- 8-1 


o 


SOH 


01 


0000 0001 


1 2-9- 1 


I 




STX 


02 


0000 0010 


12-9- 2 






ETX 


03 


0000 0011 


12-9- 3 






HT 


05 


0000 0101 


12-9- 5 






DEL 


07 


0000 0111 


12-9- 7 






VT 


OB 


0000 1011 


12-9- 8-3 






FF 


OC 


0000 1100 


12-9- 8-4 






CR 


OD 


0000 1101 


12-9- 8-5 






SO 


OE 


0000 1110 


12-9- 8-6 






SI 


OF 


0000 1111 


12-9- 8-7 






DLE 


10 


0001 0000 


12-11-9- 8-1 






DCI 


11 


0001 0001 


11-9- 1 






DCZ 


12 


0001 0010 


11-9- 2 






DC3 


13 


0001 0011 


11-9- 3 






NL 


15 


0001 0101 


11-9 5 






BS 


16 


0001 0110 


11-9- 6 






CAN 


18 


0001 1000 


11-9- 8 






EH 


19 


0001 1001 


11-9- 8-1 






FS 


IC 


0001 1100 


11-9- 8-4 






GS 


ID 


0001 1101 


11-9- 8-5 






RS 


IE 


0001 1110 


11-9- 8-6 






US 


IF 


0001 1111 


11-9- 8-7 






l-F 


25 


0010 0101 


0-9- 5 






ETB 


26 


0010 0110 


0-9- 6 






ESC 


27 


0010 0110 


0-9- 7 






ENQ 


2D 


0010 1101 


0-9- 8-5 






ACK 


2E 


0010 1110 


0-9- 8-6 






BEL 


2F 


ooio nn 


0-9- 8-7 






SYK 


32 


0011 0010 


9- 2 






EOT 


37 


0011 0111 


9- 7 






DCl 


3C 


0011 1100 


9- 8-4 






NAK 


3D 


0011 1101 


9- 8-5 






SUB 


3F 


0011 1111 


9- 8-7 






SP 


1|0 


0100 0000 


(No Punches) 






[ 


4A 


0100 1010 


12- 8-2 








l|B 


0100 1011 


12- 8-3 






< 


4C 


0100 1100 


12- 8-4 






( 


M> 


0100 1101 


12- 8-5 






+ 


4E 


0100 1110 


12- 8-6 




1 


| <-) 


kr 


oioo nn 


12- 8-7 


19 
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EBCDIC COLLATING SEQUENCE (Cant) 



EBCDIC 


Hex. 


Internal 


Card 


Code 


Character 


Code 


Code 


Zone Number 


a 


50 


0101 0000 


12- 




] 


5A 


0101 1010 


11- 


8-2 


$ 


SB 


0101 1011 


1 1- 


8-3 


* 


5C 


0101 1100 


1 1- 


8-1) 


) 


50 


0101 HOI 


11- 


8-5 


; 


5E 


0101 1110 


1 1- 


8-6 


— 1 (s) 


5F 


oioi mi 


11- 


8-7 


- (Dash) 


#*> 


0110 0000 


11- 


_ 


/ 


(Br 


0110 0001 


0- 


1 


f (Comma) 


oB 


0110 1011 


0- 


8-3 


* 


6C 


0110 1100 


0- 


8-4 


_ w 


60 


0110 1101 


0- 


8-5 


> 


6E 


0110 1110 


0- 


8-6 


7 


6F 


0110 1111 


0- 


8-7 




7A 


0111 1010 


_ 


8-2 


i 


7B 


0111 1011 


- 


8-3 


* 


7C 


0111 1100 


- 


8-4 


'. U) 


70 


0111 1101 


- 


8-5 




7E 


0111 1110 


- 


8-6 




7F 


oin mi 


- 


8-7 


a 


81 


1000 0001 


12-0- 


1 


b 


82 


1000 0010 


12-0- 


2 


c 


83 


1000 0011 


12-0- 


3 


d 


84 


1000 0100 


12-0- 


4 


e 


85 


1000 0101 


12-0- 


5 


f 


86 


1000 0110 


12-0- 


6 


9 


87 


1000 0111 


12-0- 


7 


h 


88 


1000 1000 


12-0- 


8 


I 


89 


1000 1001 


12-0- 


9 


J 


91 


1001 0001 


12-11- 


1 


k 


92 


1001 0010 


12-11- 


2 


1 


93 


1001 0011 


12-11- 


3 


m 


94 


1001 0100 


12-11- 


4 


n 


95 


1001 0101 


12-11- 


5 





96 


1001 0110 


12-11- 


6 


P 


97 


1001 0111 


12-11- 


7 


q 


98 


1001 1000 


12-11- 


8 


r 


99 


1001 1001 


12-11- 


9 
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( ^ 



EBCDIC 


Hex. 


Internal 


Card Code 




Character 


Code 


Code 


Zone Number 




s 


A2 


1010 0010 


11-0- 


2 


t 


A3 


1010 0011 


11-0- 


3 


u 


A4 


1010 0100 


11-0- 


k 


v 


A5 


1010 0101 


11-0- 


5 


w 


A6 


1010 0110 


11-0- 


6 


X 


A7 


1010 0111 


11-0- 


7 


y 


A8 


1010 1000 


11-0- 


8 


z 


A9 


1010 1001 


11-0- 


9 


PZ (+) 


CO 


1100 0000 


12-0 




A 


CI 


1100 0001 


12- 


1 


B 


C2 


1100 0010 


12- 


2 


C 


C3 


1100 0011 


12- 


3 


D 


C4 


1100 0100 


12- 


4 


E 


C5 


1100 0101 


12- 


5 


F 


C6 


1100 0110 


12- 


i 


G 


C7 


1100 01)1 


12- 


7 


H 


C8 


1100 1000 


12- 


8 


1 


C9 


1100 1001 


12- 


9 


MZ (!) 


00 


1101 0000 


11- 





J 


Dl 


1101 0001 


11- 


1 


K 


D2 


1101 0010 


11- 


2 


L 


D3 


1101 0011 


11- 


3 


M 


D4 


1101 0100 


11- 


4 


N 


D5 


110! 0101 


11- 


5 





D6 


1101 0110 


11- 


6 


P 


D7 


1101 0111 


11- 


7 


Q 


D8 


1101 1000 


11- 


8 


R 


D9 


1101 1001 


11- 


9 


\ (CR) M 


EO 


1110 0000 


0- 8-2 


S 


E2 


1110 0010 


0- 


2 


T 


E3 


1110 0011 


0- 


3 


U 


E4 


1110 0100 


0- 


4 


V 


E5 


1110 0101 


0- 


5 


w 


E6 


1110 0110 


0- 


6 


X 


E7 


1110 0111 


0- 


7 


Y 


E8 


1110 1000 


0- 


8 


Z 


E9 


1110 1001 


0- 


9 
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BURROUGHS - B 6700 HANDBOOK 



EBCDIC COLLATING SEQUENCE (Cont) 



EBCDIC 


Hex. 


Internal 


Card Code 


Character 


Code 


Code 


Zone Number 





FO 


llll 0000 





1 


Fl 


mi oooi 


1 


2 


F2 


llll 0010 


2 


3 


F3 


llll 0011 


3 


4 


F4 


llll 0100 


4 


5 


F5 


llll 0101 


5 


6 


F6 


llll 0110 


6 


7 


F7 


Mil 0111 


7 


8 


F8 


llll 1000 


8 


9 


F9 


llll 1001 


9 



< ) 



BCL COLLATING SEQUENCE (BCL INTERNAL) 













BCL 




BCL 


BCL 


BCL 


BCL 


Internal 


External 


Card Code 


Character 


Octal 


Hex 


BA 


8421 


BA 8421 


Zone Number 





00 


00 


00 


0000 


00 1010 





1 


01 


01 


00 


0001 


00 0001 


1 


2 


02 


02 


00 


0010 


00 0010 


2 


3 


03 


03 


00 


0011 


00 0011 


3 


4 


04 


04 


00 


0100 


00 0100 


4 


5 


05 


05 


00 


0101 


00 0101 


5 


6 


06 


06 


00 


0110 


00 0110 


6 


7 


07 


07 


00 


0111 


00 0111 


7 


8 


10 


08 


00 


1000 


00 1000 


8 


9 


11 


09 


00 


1001 


00 1001 


9 


# 


12 


OA 


00 


1010 


00 1011 


- 8-3 


e 


13 


OB 


00 


1010 


00 1100 


8-4 


? 


14 


OC 


00 


1100 


00 0000 


Al 1 other 
card codes 




15 


OD 


00 


HOI 


00 1101 


8-5 


> 


16 


OE 


00 


1110 


00 1110. 


8-6 


> 


17 


OF 


00 


llll 


00 1111* 


- 8-7 


+ 


20 


10 


01 


0000 


II 1010 


12 


A 


21 


11 


01 


0001- 


11 0001 


12 1 


B 


22 


12 


01 


0010 


II 0010 


12 2 


C 


23 


13 


01 


0011 


II 0011 


12 3 


D 


2* 


14 


01 


0100 


11 0100 


12 4 


E 


25 


15 


01 


0101 


11 0101 


12 5 


F 


26 


16 


01 


0110 


11 0110 


12 6 


G 


27 


17 


01 


0111 


11 0111 


12 7 



( ) 



' ) 
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BURROUGHS - B 6700 HANDBOOK 



) 



BCL COLLATING SEQUENCE (BCL INTERNAL) (Cont) 















BCL 










BCL 


BCL 


BCL 


BCL 


Internal 


External 


Card 


Code 






Character 


Octal 


Hex 


BA 


8421 


BA 8421 


Zone 


Number 






H 


30 


18 


01 


1000 


11 1000 


12 


8 






1 


31 


19 


01 


1001 


11 1001 


12 


9 


i, 






32 


1A 


01 


1010 


11 1011 


12 


8-3 






'[ 


33 


IB 


01 


1011 


11 1100 


12 


8-4 






& 


3 1 " 


1C 


01 


1100 


11 0000 


12 


- 






( 


35 


ID 


01 


1101 


11 1101 


12 


8-5 






< 


36 


IE 


01 


1110 


11 1110 


12 


8-6 






* 


37 


IF 


01 


1111 u 


11 111) 


12 


8-7 






x(Mult 


.Ho 


20 


10 


0000 


10 1010 











J 


1.1 


21 


10 


0001 


10 0001 




1 






K 


42 


22 


10 


0010 


10 0010 




2 






L 


43 


23 


10 


0011 


10 0011 




3 






H 


44 


24 


10 


0100 - 


10 0100 




4 






N 


45 


25 


10 


0101 


10 0101 




5 









46 


26 


10 


0110 


10 0110 




6 






P 


47 


27 


10 


0111 


10 0111 




7 






Q 


50 


28 


10 


1000 


10 1000 




8 






R 


51 


29 


10 


1001 


10 1001 




9 






$ 


52 


2A 


10 


1010 


10 1011 




8-3 








53 


2B 


10 


1011 


10 1100 




8-4 






_ 


5* 


2C 


10 


1100 


10 0000 




- 






) 


55 


2D 


10 


1101 


10 1101 




8-5 








56 


2E 


10 


1110 


10 1110 




8-6 






< 


57 


2F 


10 


nn • 


io nu 




8-7 






Blank 


60 


30 


11 


0000 


01 0000 


- 


- 






1 


61 


31 


11 


0001 


01 0001 





1 






S 


62 


32 


11 


0010 - 


01 0010 





2 






T 


63 


33 


11 


0011 - 


01 0011 





3 






U 


64 


34 


11 


0100 


01 0100 





4 






V 


65 


35 


11 


0101 


01 0101 





5 






w 


66 


36 


11 


0110 


01 0110 





6 






X 


67 


37 


11 


0111 


01 0111 





7 






Y 


70 


38 


11 


1000 


01 1000 





8 






Z 


71 


39 


11 


1001 


01 1001 





9 








72 


3A 


11 


1010 


01 1011 





8-3 






% 


73 


3B 


11 


1011 


01 1100 





8-4 






it 


74 


3C 


11 


1100 


01 1010 





8-2 








75 


3D 


11 


1101 


01 1101 





8-5 


' 




] 


76 


3E 


11 


1110 


01 1110 





8-6 






", 


77 


3F 


11 


mi • 


oi nn 





8-7 


t 
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COLLATING 



COLLATING SEQUENCE - BCL TRANSLATED TO EBCDIC 





BCL 






Translated 








BCL 


External 


BCL 


BCL 


EBCDIC 


EBCDIC 


Card 


Code 


Character 


BA 4321 


Hex. 


Octal 


Code 


Hex 


Zone 


Number 


(Blank) 


01 0000 


10 


20 


0100 0000 


40 


_ 


_ 


[ 


11 1100 


3C 


7* 


0100 1010 


4a 


12 


8-4 




11 1011 


3B 


73 


0100 1011 


4B 


12 


8-3 


< 


11 1110 


3E 


76 


0100 1100 


4c 


12 


8-6 


( 


11 1101 


3D 


75 


0100 1101 


4D 


12 


8-5 


+ 


11 1010 


3A 


72 


0100 1110 


4E 


12 





* 


11 1111 


3F 


77 


oioo mi 


4F 


12 


8-7 


6 


11 0000 


30 


60 


0101 0000 


50 


12 


- 


] 


01 1110 


IE 


36 


0101 1010 


5A 





8-6 


$ 


10 1011 


2B 


53 


0101 1011 


5B 


11 


8-3 


* 


10 1100 


2C 


54 


0101 1100 


5C 


11 


8-4 


) 


10 1101 


20 


55 


0101 1101 


50 


11 


8-5 




10 1110 


2E 


56 


0101 1110 


5E 


11 


8-6 


< 


io mi 


2F 


57 


oioi mi 


5F 


11 


8-7 


_ 


10 0000 


20 


1.0 


0110 0000 


60 


11 


- 


/ 


01 0001 


11 


21 


0110 0001 


61 





1 




01 1011 


IB 


33 


0110 1011 


6B 





8-3 


% 


01 1100 


IC 


3* 


0110 1100 


6c 





8-4 


+ 


01 1010 


IA 


32 


0110 1101 


60 





8^2 


> 


00 1110 


0E 


16 


0110 1110 


6E 


- 


8-6 


? 


00 0000 


00 


00 


ono mi 


6F 


All 
care 


other 
codes 




00 1101 


00 


15 


0111 1010 


7A 


- 


8-5 


# 


00 1011 


0B 


13 


0111 1011 


7B 


- 


8-3 


e 


00 1100 


OC 


I<| 


0111 1100 


7C 


- 


8-4 


2 


oo mi 


OF 


17 


0111 1101 


7D 


- 


8-7 




01 1101 


10 


35 


0111 1110 


7E 





8-5 


" 


oi mi 


IF 


37 


oiii nil 


7F 





8-7 


A 


n oooi 


31 


61 


1100 0001 


CI 


12 


1 


B 


11 0010 


32 


62 


1100 0010 


C2 


12 


2 


C 


11 0011 


33 


63 


1100 0011 


C3 


12 


3 


D 


11 0100 


3* 


64 


1100 0100 


C4 


12 


4 


E 


11 0101 


35 


65 


1100 0101 


C5 


12 


5 


F 


11 0110 


36 


66 


1100 0110 


C6 


12 


6 


G 


11 0111 


37 


67 


1100 0111 


C7 


12 


7 


H 


11 1000 


38 


70 


1100 1000 


C8 


12 


8 


1 


11 1001 


39 


71 


1100 1001 


C9 


12 


9 
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COLLATING 



COLLATING SEQUENCE - BCL TRANSLATED TO EBCDIC (Cont) 







BCL 






rranslated 












BCL 


External 


BCL 


BCL 


EBCDIC 


EBCDIC 


Card 


Code 






Character 


BA 4321 


Hex. 


Octal 


Code 


lex. 


Zone 


Number 






x(mult) 


10 1010 


2A 


52 


1101 0000 


DO 











J 


10 0001 


21 


41 


1101 0001 


Dl 




1 


,1 




K 


10 0010 


22 


42 


1101 0010 


D2 




2 




L 


10 0011 


23 


43 


1101 0011 


D3 




3 






H 


10 0100 


24 


44 


1101 0100 


D4 




4 






N 


10 0101 


25 


45 


1101 0101 


05 




5 









10 0110 


26 


46 


1101 0110 


D6 




6 






p 


10 0111 


27 


47 


1101 0111 


07 




7 






Q 


10 1000 


28 


50 


1101 1000 


08 




8 






R 


10 1001 


29 


51 


1101 1001 


09 




9 






s 


01 0010 


12 


22 


1110 0010 


E2 





2 






T 


01 0011 


13 


23 


1110 0011 


E3 





3 






u 


01 0100 


111 


24 


1110 0100 


E4 





4 






V 


01 0101 


15 


25 


1110 0101 


E5 





5 






W 


01 0110 


16 


26 


1110 0110 


E6 





6 






X 


01 0111 


17 


27 


1110 0111 


E7 





7 






Y 


01 1000 


18 


30 


1110 1000 


E8 





8 






z 


01 1001 


19 


31 


1110 1001 


E9 





9 









00 1010 


OA 


12 


1111 0000 


FO 


- 









1 


00 0001 


01 


01 


mi oooi 


Fl 


~ 


1 






2 


00 0010 


02 


02 


mi ooio 


F2 


- 


2 






3 


00 0011 


03 


03 


nil oon 


F3 


■ 


3 






4 


00 0100 


04 


04 


mi oioo 


F4 


• 


4 






5 


00 0101 


05 


05 


till 0101 


F5 


- 


5 






6 


00 0110 


06 


06 


1111 0110 


F6 


- 


6 


< 




7 
8 


00 0111 


07 


07 


mi oni 


F7 


- 


7 


3 




00 1000 


08 


10 


mi iooo 


F8 


- 


8 


<_ 




9 


00 1001 


09 


11 


1111 1001 


F9 




9 


: 
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XALOOl COLLATING SEQUENCE (B 5700 BCL) 









BCL 


BCL 




BCL 


BCL 


BCL 


Internal 


External 


Card Code 


Character 


Octal 


Hex 


BA 8421 


BA 8421 


Zone Number 


Blank 


60 


30 


1 1 0000 


01 0000 


3 




32 


IA 


01 1010 


11 1011 


12 8-3 t 


'[ 


33 


IB 


01 1011 


11 1100 


12 8-4 


( 


35 


ID 


01 1101 


11 1101 


12 8-5 


< 


36 


IE 


01 1110 


11 1110 


12 8-6 


+ 


37 


IF 


oi mi 


n mi 


12 8-7 


8c 


3* 


1C 


01 1100 


11 0000 


12 - 


$ 


52 


2A 


10 1010 


10 1011 


11 8-3 


* 


53 


2B 


10 1011 


10 1100 


11 8-4 B 


) 


55 


2D 


10 1101 


10 1101 


11 8-5 | 


; 


56 


• 2E 


10 1110 


10 1110 


11 8-6 | 


< 


57 


2F 


io mi 


io mi 


11 8-7 S 


- 


54 


2C 


10 1100 


10 0000 


11 - g 


/ 


61 


31 


11 0001 


01 0001 


o i 5 


» 


72 


3A 


11 1010 


01 1011 


8-3 ^ 


% 


73 


3B 


11 1011 


01 1100 


8-4 S 


■ 


75 


3D 


11 1101 


01 1101 


8-5 


1 


76 


3E 


11 1110 


01 1110 


8-6 


" 


77 


3F 


11 1111 


oi mi 


8-7 


* 


12 


OA 


00 1010 


00 1011 


- 8-3 


e 


13 


08 


00 1011 


00 1100 


- 8-4 




15 


OD 


00 1101 


00 1101 


- 8-5 


> 


16 


OE 


00 1110 


00 1110- 


- 8-6 


> 


17 


OF 


00 1 1 1 1 


oo nn 


- 8-7 


+ 


20 


10 


01 0000 


11 1010 


12 ° 3 


A 


21 


11 


01 0001 


11 0001 


12 1 2 


B 


22 


12 


01 0010 


11 0010 


12 2 


C 


23 


13 


01 0011 


11 0011 


12 3 


D 


24 


14 


01 0100 


11 0100 


12 4 


E 


25 


15 


01 0101 


11 0101 


12 5 


F 


26 


16 


01 0110 


11 0110 


12 6 


G 


27 


17 


01 0111 


11 0111 


12 7 


H 


30 


18 


01 1000 


11 1000 


12 8 


1 


31 


19 


01 1001 


11 1001 


12 9 


X 


40 


20 


10 0000 


10 1010 


11 


J 


41 


21 


10 0001 


10 0001 


11 1 


K 


42 


22 


10 0010 


10 0010 


II 2 


L 


43 


23 


10 0011 


10 0011 


11 3 


M 


44 


24 


10 0100 


10 0100 


11 4 


N 


45 


25 


10 0101 


10 0101 


11 5 
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COLLATING 



XALGOL COLLATING SEQUENCE (Cont) 
(B 5700 BCL) 









BCL 


BCL 




BCL 


BCL 


BCL 


Internal 


External 


Card Code 


Character 


Octal 


Hex 


BA 8421 


BA 8421 


Zone Number 





46 


26 


10 0110 


10 0110 


11 6 


P 


47 


27 


10 0111 


10 0111 


11 7 g 





50 


28 


10 1000 


10 1000 


11 8 - 1 


R 


51 


29 


10 1001 


10 1001 


11 9 


i 


74 


3C 


11 1100 


01 1010 


8-2 


S 


62 


32 


11 0010 


01 0010 


2 


T 


63 


33 


11 0011 


01 0011 


3 


U 


64 


34 


11 0100 


01 0100 


4 


V 


65 


35 


11 0101 


01 0101 


5 


w 


66 


36 


11 0110 


01 0110 


6 


X 


67 


37 


11 0111 


01 0111 


7 


V 


70 


38 


11 1000 


01 1000 


8 


z 


71 


39 


11 1001 


01 1001 


9 





00 


00 


00 0000 


00 1010 


- \ 


1 


01 


01 


00 0001 


00 0001 


- i 5 


2 


02 


02 


00 0010 


00 0010 


- 2 x 


3 


03 


03 


00 001 1 


00 0011 


- 3 


4 


04 


04 


00 0100 


00 0100 


- 4 


5 


05 


05 


00 0101 


00 0101 


- 5 


6 


06 


06 


00 0110 


00 0110 


- 6 


7 


07 


07 


00 0111 


00 01 1 1 


- 7 


8 


10 


08 


00 1000 


00 1000 


- 8 


9 


11 


09 


00 1001 


00 1001 


- 9 


? 


14 


OC 


00 1100 


00 0000 


ALL OTHER 
CARD CODES 















PRINTED IN U.S. AMERICA 



BURROUGHS - B 6700 HANDBOOK 



COLLATING 



FORTRAN BCD COLLATING SEQUENCE 



BCD 

Character 


Interna 


Representation 


Internal 


Translation 


Cart 
Zone 


Code 
Number 


Hex 


Binary 


Binary 


Hex 


■ (period) 


IA 


01 1010 


0100 1011 


4b 


12 


8-3 = 
8-4 i 


IB 


01 1011 


0100 1100 


4C 


12 


+ 


1C 


01 1100 


0101 0000 


50 


12 




$ 


2A 


10 1010 


0101 1011 


5B 


11 


8-3 


* 


2B 


10 1011 


0101 1100 


5C 


11 


8-4 


J 


2E 


10 1110 


0101 1110 


5E 


11 


8-6 


< 


2F 


io mi 


oioi mi 


5F 


11 


8-7 


- (minus) 


2C 


10 1100 


0110 0000 


60 


11 




I 


31 


11 0001 


0110 OO01 


61 





1 


, (comma) 


3A 


11 1010 


0110 1011 


6B 





8-3 


( 


3B 


11 1011 


0110 1100 


6C 





8-4 


* 


3D 


11 1101 


0110 1101 


6D 





8-5 


> 


3E 


11 1110 


0110 1110 


6E 





8-6 


7 


3F 


ii mi 


oiio mi 


6F 





8-7 


" 


OA 


00 1010 


0111 1011 


7B 




8-3 


8 


»B 


00 1011 


0111 1100 


7C 




8-4 


i 


OD 


00 1101 


0111 1101 


7D 




8-5 


* 


OE 


00 1110 


0111 1110 


7E 




8-6 


" 


OF 


oo mi 


oni mi 


7E 




8-7 


A 


11 


01 0001 


1100 0001 


CI 


12 


1 


B 


12 


01 0010 


1100 0010 


C2 


12 


2 


C 


13 


01 0011 


1100 0011 


C3 


12 


3 


D 


III 


01 0100 


1100 0100 


C4 


12 


4 


E 


15 


01 0101 


1100 0101 


C5 


12 


5 


F 


16 


01 0110 


1100 0110 


C6 


12 


6 


8 


17 


01 01 II 


1100 0111 


C7 


12 


7 


H 


18 


01 1000 


1100 1000 


C8 


12 


8 


1 


19 


01 1001 


1100 1001 


C9 


12 


9 


J 


21 


10 0091 


1101 0001 


Dl 


11 


1 


K 


22 


10 0010 


1101 0010 


D2 


11 


2 


L 


23 


10 0011 


1101 0011 


D3 


11 


3 


H 


24 


10 0100 


1101 0100 


D4 


11 


4 


N 


25 


10 0101 


1100 0101 


05 


II 


5 


b 


26 


10 0110 


1101 0110 


D6 


11 


6 


p 


27 


10 01 II 


1101 0111 


D7 


11 


7 


a 


28 


10 1O00 


1101 1000 


D8 


11 


8 


R 


29 


10 1O0I 


1101 1001 


09 


11 


9 


s 


31 


II 0010 


1110 0010 


E2 





2 


T 


33 


11 0011 


1110 0011 


E3 





3 


U 


3* 
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CHARACTER 


COLUMN / 

/row 


US AS CI 1 
X3.*» - 1963 


NAME/FUNCTION 


US AS CI 1 
X3.*t - 1967 


0/0 


NULL 

NUL 


Null: The all zeros character which may serve 
to accomplish time fill and media fill. 


0/1 


SOM 


Start of Message: It is used In conjunction 
with EOA, EOM, and EOT for messages on tapes 
where the message Is to be sent automatically. 

Start of Heading: A communication control 
character used at the beginning of a sequence 
of characters which constitute a machine- 
sensible address or routing Information. Such 
a sequence Is referred to as the "Heading." 
An STX character has the effect of termina- 
ting a heading. 


SOH 


0/2 


EOA 


End of Address: This character, together with 
SOM, will be used to define the section of 
perforated tape in which the call-directing 
codes of the addressee are contained. 

Start of Text: A communication control char- 
acter which precedes a sequence of characters 
that are to be treated as an entity and en- 
tirely transmitted through to the ultimate 
destination. Such a sequencers referred to 
as "text." STX may be used to terminate a 
sequence of characters started by SOH. 


STX 


0/3 


EOM 


End of Message: It may be used to separate 

Individual messages which are sent in se- 
quence on a single transmission between two 
stations (see SOM) . 

End of Text: A communication control charac- 
ter used to terminate a sequence of charac- 
ters started with STX and transmitted as an 
entity. 


ETX 


OM 


EOT 


End of Transmission: A communication control 
character used to indicate the conclusion of 
a transmission which may have contained one 
or more texts and any associated headings. 


EOT 


0/5 


WRU 


Enquiry: A communication control character 
used In data communication systems as a re- 
quest for a response from a remote station. 
1 t may be used as a "Who Are You" (WRU) to 
obtain identification, or may be used to 
obtain station status, or both. 


ENQ 
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CHARACTER 


COLUMN . 
/ROW 


USASCII 
X3.'l - 1963 


NAME/ FUNCTION 


USASCII 
X3.<t - 1967 


0/6 


RU 


Are You: Use of this character for confirma- 
tion type of answer back has been discontinued 
until a more suitable arrangement can be 
devised. 




ACK 


Acknowledge: A communication control charac- 
ter transmitted by a receiver as an affirma- 
tive response to a sender. 


0/7 


BELL 


Bell: A character for use when there is a 
need to call for human attention. It may 
control alarm or attention devices. 


BELL 


0/8 


FE 


Backspace: A format effector that controls 
the movement of the printing mechanism one 
print position backward on the same print 
line. 


BS 


0/9 


HT/SK 


Horizontal Tabulation: A format effector that 
controls the movement of the printing mechan- 
ism to the next in a series of predetermined 
positions along the print line. (Applicable 
also to the skip function on punched cards.) 


HT 


0/10 


LF 


Line Feed: A format effector that controls 
the movement of the paper one line at a. time. 


LF 


0/1 1 


VT 


Vertical Tabulation: A format effector that 


VT 


a series of predetermined print lines. 


0/12 


FF 


Form Feed: A format effector that controls 
the movement of the printing position to the 
first predetermined printing line on the next 
form or page. 


FF 


0/13 


CR 


Carriage Return: A format effector that con- 
trols the movement of the print mechanism to 
the first print position on the same print 
line. 


CR 


0/14 


SO 


Shift Out: A control character Indicating 
that the code combinations that follow shall 
be interpreted as outside of the character 
set of the standard code table until a Shift 
In character is reached. 


SO 
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CHARACTER 


COLUMN y 
/ROW 


USASCII 
X3.4 - 1963 


NAME/FUNCTION 


USASCII 
X3.4 - 1967 


0/15 


SI 


Shift In: A control character Indicating that 
the code combinations that follow shall be 
Interpreted according to the standard code 
table. 


SI 


I/O 


oc 


Data Link Escape: A communication control 
character that will change the meaning of a 
limited number of contiguously following char- 
acters. It is used exclusively to provide 
supplementary controls in data communication 
networks. 


DLE 


1/1 
1/2 
1/3 
1/4 


DC, 
DC 2 
DC3 
0C|, 


Device Controls: DC, (x-ON) turns the tape 
reader ON and DC, (X-OFF) turns the tape 
reader OFF In Models 33 and 35. DC 2 and DCi, 
can be used as PUNCH-ON and PUNCH-OFF 
controls. 


DC, 
DC 2 
DC, 
DC4 


Device Controls: Characters for the control 
of ancillary devices associated with data 
processing or telecommunication systems, 
more especially switching devices ON or OFF. 
(If a single "stop" control is required to 
interrupt or turn off ancillary devices, DCj, 
Is the preferred assignment. 


1/5 


ERR 


Negative Acknowledge: A communication con- 
trol character transmitted by a receiver as 
a negative response to the sender. 


NAK 


1/6 


SYN 


Synchronous Idle: A communication control 
character used by a synchronous transmission 
system In the absence of any other character 
to provide a signal from which synchronism 
may be achieved or retained. 


SYN 




LEH 


Logical End of Media: Used to indicate the 
end of usable information, as in "End-of- 
Card". 


1/7 


ETB 


End of Transmission Block: A communication 
control character used to indicate the end 
of a block of data for communication purposes. 
ETB is used for blocking data where the 
block structure is not necessarily related 
to the processing format. 
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CHARACTER 


COLUMN • 
/ROW 


USASCI 1 
X3.^t - 1963 


NAME/FUNCTION 


USASCII 
X3.4 - 1967 


1/8 


SO 


Information Separators. 


CAN 


Cancel: A control character used' to indicate 
that the data with which it Is sent Is In 
error or is to be disregarded. 


1/9 


SI 


Information Separators. 


EM 


End of Medium: A control character associated 
with the sent data which may be used to Iden- 
tify the physical end of the medium, or the 
end of the used, or wanted, portion of Infor- 
mation recorded on a medium. (The position 
of this character does not necessarily corre- 
spond to the physical end of the medium). 


1/10 


S2 


Information Separator. 


SUB 


Substitute: A character that may be substi- 
tuted for a character which is determined to 
be invalid or In error. 


1/11 


S3 


Information Separator. 


ESC 


Escape: A control character Intended to pro- 
vide code extension (supplementary characters) 
in general information Interchange. The Es- 
cape character Itself is a prefix affecting 
the interpretation of a limited number of con- 
tiguously following characters. 


1/12 
1/13 
1/14 
1/15 


S4 
S5 
S6 
S7 


Information Separators. 


FS 
GS 
RS 
US 


File Separator, Group Separator, Record 
Separator, and Unit Separator: These infor- 
mation separators may be used within data in 
optional fashion, except that their hier- 
archical relationship shall be: FS is the 
most inclusive, then GS, then RS, and US Is 
least inclusive. (The content and length of 
a File, Group, Record or Unit are not 
specified.) 



( 
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DATA TRANSMISSION CODES 

1963, 1967 USASCI1 Characters (Cont) 





CHARACTER 


COLUMN y 


US ASCII 
X3.li - 1963 


NAHE/ FUNCTION 


/row 


USASCI 1 
X3."l - 1967 


2/0 


SP 


Space: A normally non-printing graphic char- 
acter used to separate words. It is also a 
format effector which controls the movement 
of the printing position, one printing posi- 
tion forward. 


SP 


2/1 


. 


Exclamation Point. 


1 


2/2 


,, 


Quotation Harks (Diaeresis). 


" 


2/3 


# 


Number Sign. 


t 


2A 


$ 


Dollar Sign. 


$ 


2/5 


« 


Percent . 


% 


2/6 


& 


Ampersand. 


& 


2/7 


. 


Apostrophe (Closing Single Quotation Mark; 
Acute Accent) . 


■ 


2/8 


( 


Opening Parenthesis. 


( 


2/9 


) 


Closing Parenthesis. 


) 


2/10 


* 


Asterisk. 


* 


2/11 


+ 




+ 
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DATA TRANSMISSION CODES 
1963, 1967 USASCII Characters (Cont) 





CHARACTER 


COLUMN/ 

/row 


USASCII 
X3.4 - 1963 


NAME/FUNCTION 


USASCII 
X3.4 - 1967 


2/12 


. 


Comma (Cedilla). 


• 


2/13 


- 


Hyphen (Minus). 


- 


2/14 




Period (Decimal Point). 




2/15 


/ 


Slant (Slash). 


/ 


3/0" 





Figure Zero. 





3/1 


1 


Figure One. 


1 


3/2 


2 


Figure Two. 


2 *~ 


3/3 


3 


Figure Three. 


3 


3M 


k 


Figure Four. 


k 


3/5 


5 


Figure Five. 


5 


3/6 


6 


Figure Six. 


6 


3/7 


7 


Figure Seven. 


7 
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1963, 1967 USASCII Character* (Cont) 





CHARACTER 


COLUMN / 

/km 


USASCII 
X3.* - 1963 


NAME/FUNCTION 


USASCII 
X3.* - 1967 


3/8 


8 


Figure Eight. 


8 


3/9 


9 


Figure Nine. 


9 


3/10 




Colon, 




3/M 




Semicolon. 




3/12 


< 


Less Than. 


< 


3/13 


- 


Equals. 


- 


3/1* 


> 


Greater Than. 


> 


3/15 


? 


Question Hark. 


? 


*/0 


@ 


Commercial At. 


e 


VI 


A 


Upper Case Letter A. 


A 


*/2 


B 


Upper Case Letter B. 


B 


V3 


C 


Upper Case Letter C. 


c 
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19*3, 1967 USASCII Characters (Cont) 



" 


CHARACTER 


COLUMN • 

/row 


USASCII 
X3.4 - 1963 


NAME/FUNCTION 


USASCII 
X3.4 - 1967 


4/4 


D 


Upper Case Letter D. 


D 


4/5 


E 


Upper Case Letter E. 


E 


4/6 


F 


Upper Case Letter F. 


F 


4/7 


G 


Upper Case Letter G. 


G 


4/8 


H 


Upper Case Letter H. 


H 


4/9 


1 


Upper Case Letter 1 . 


1 


4/10 


J 


Upper Case Letter J. 


J 


VII 


K 


Upper Case Letter K. 


K 


4/12 


L 


Upper Case Letter L. 


L 


4/13 


« 


Upper Case Letter H. 


H 


4/14 


N 


Upper Case Letter N. 


N 
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DATA TRANSMISSION CODES 

1963, 1967 USASCII Characters (Cont) 





CHARACTER 


COLUMN • 

/ row 


USASCII 
X3.<l - 1963 


NAME/FUNCTION 


USASCII 
X3.4 - 1967 


4/15 





Upper £ase Letter 0. 





5/0 


P 


Upper Case Letter P. 


P 


5/1 


0. 


Upper Case Letter Q. 


a 


5/2 


R 


Upper Case Letter R. 


R 


5/3 


S 


Upper Case Letter S. 


S 


5A 


T 


Upper Case Letter T. 


T 


5/5 


U 


Upper Case Letter U. 


u 


5/6 


V 


Upper Case Letter V. 


V 


5/7 


w 


Upper Case Letter W. 


w 


5/8 


X 


Upper Case Letter X. 


X 


5/9 


Y 


Upper Case Letter Y. 


Y 
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DATA TRANSMISSION CODES 
1963, 1967 USA5CI1 Characters (Cont) 





CHARACTFR 


COLUMN , 

/row 


USASCII 

X3.4 - 1963 


NAME/FUNCTION 


USASC 1 1 
X3.4 - 1967 


5/10 


Z 


Upper Case Letter Z. 


z 


5/11 


t 


Opening Bracket. 


[ 


5/12 


\ 


Reverse Slant, 


\ 


5/13 


] 


Closing Bracket. 


] 


5/14 


+ 


Exponentiation or Up Arrow. 
Circumflex. 


ys 


5/15 


- 


Replace by or Left Arrow. 
Underl ine. 


- 


6/0 




Unassigned. 

Grave Accent (Opening Single Quotation Mark). 


1 


6/1 




Unass igned. 

Lower Case Letter a. 


a 


6/2 




Unassigned. 

Lower Case Letter b. 


b 


6/3 




Unassigned. 

Lower Case Letter c. 


c 


6A 




Unassigned. 

Lower Case Letter d. 


d 
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DATA TRANSMISSION CODES 

19M, 1967 USASCII Characters (Cont) 





CHARACTER 


COLUMN • 

/row 


USASCII 
X3.4 - 1963 


NAME/FUNCTION 


USASC 1 1 
X3.4 - 1967 


6/5 




Unasslgned. 

Lower Case Letter e. 


e 


6/6 




Unasslgned. 

Lower Case Letter f. 


f 


6/7 




Unasslgned. 

Lower Case Letter g. 


g 


6/8 




Unasslgned. 

Lower Case Letter h. 


h 


6/9 




Unasslgned. 

Lower Case Letter i. 


1 


6/10 




Unasslgned. 

Lower Case Letter j. 


J 


6/1 J 




Unasslgned. 

Lower Case Letter k. 


k 


6/12 




Unassigned. 

Lower Case Letter 1 . 


1 


6/13 




Unassigned. 

Lower Case Letter m. 


IB 


6/14 




Unassigned. 

Lower Case Letter n. 


n 


6/15 




Unassigned. 

Lower Case Letter o. 


o 


7/0 




Unassigned. 

Lower Case Letter p. 


P 
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DATA TRANSMISSION CODES 
1963, 1967 USASCM Characters (Cont) 





CHARACTER 


COLUMN / 
/ROW 


USASCM 
X3.I) - 1963 


NAME/FUNCTION 


USASCII 

X3.* - 1967 


7/1 




Unassigned. 

Lower Case Letter q. 


q 


7/2 




Unassigned. 

Lower Case Letter r. 


r 


7/3 




Unassigned. 

Lower Case Letter s. 


s 


7/1. 




Unassigned. 

Lower Case Letter t. 


t 


7/5 




Unassigned. 

Lower Case Letter u. 


u 


7/6 




Unassigned. 

Lower Case Letter v. 


V 


7/7 




Unassigned. 

Lower Case Letter w. 


„ 


7/8 




Unassigned. 

Lower Case Letter x. 


X 


7/9 




Unassigned. 

Lower Case Letter y. 


y 


7/10 




Unassigned . 

Lower Case Letter z. 


z 


7/11 




Unassigned. 
Opening Brace. 


f 
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DATA TRANSMISSION CODES 

1963, 1967 USASCII Characters (Cont) 





CHARACTER 


COLUMN / 
/'ROW 


USASCII 
X3.4 - 1963 


NAME/FUNCTION 


USASCII 
X3.«l - 1967 


7/12 


ACK 


Acknowledge: A communication control char- 
acter transmitted by a receiver as an affirm- 
ative response to a sender. 


1 
1 


Vertical Line. 


7/13 




Unas signed Control. 


1 


Closing Brace. 


7/l<l 


ESC 


Mode shift character used to indicate a de- 
parture from the standard set of basic char- 
acters; e.g., used to shift from upper to 
lower case letters. 


- ■ 


Overline (Tilde; General Accent) 


7/15 


DEL 


Delete: This character is used primarily to 
"erase" or "obliterate" erroneous or unwanted 
characters In perforated tape. (In the 
strict sense, DEL is not a control 
character.) 


DEL 



Data Communications Control Codes 

USASCII X3.4-1967 TRANSMISSION CONTROL CODES 







Code 


Graphic 


Function 


765*321 


SOH 


Start of heading 


0000001 


STX 


Start of text 


OOOOOIO 


ETX 


End of text 


0000011 


EOT 


End of transmission 


0000100 


ENQ 


Enquiry 


0000101 


ACK 


Acknowledge 


oooouo 


OLE 


Data link escape 


0010000 


DC1 


Device control 


0010001 


0C2 


Device control 


0010010 


NAK 


Negative acknowledge 


0010101 


SYN 


Synchronous idle 


00101O0 


ETB 


End of transmission block 


0010111 


NUL 


Null 


0000000 
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ASCII X3.4-1963 TRANSMISSION CONTROL CODES 







Code 


Graphic 


Function 


7654321 


SOM 


Start of message 


0000001 


EOA 


End of address 


0000010 


EOM 


End of message 


0000011 


EOT 


End of transmission 


0000100 


WRU 


Who are you 


0000101 


RU 


Are you 


0000110 


SYNC 


Synchronous idle 


0010110 


ERR 


Error 


0010101 


ACK 


Acknowledge 


11 11 100 


DC1 


(XON) 


0010001 


\ 


Reverse siash 


1011100 


ft 


Asterisk 


0101010 



PTTC/6 TRANSMISSION CONTROL CODES 



Function 


Code BA842I 


EOT (end of transmission) 


001111 


EOA (end of address - #) 


00101 1 


EOB (end of block) 


01 t 1 10 


Positive response-polling (#) 


001011 


Positive response-addressing (.) 


111011 


Positive response- i nqu i ry (#) 


001011 


Negative response-polling {-) 


i ooooo 


Negative response-addressing (-) 


100000 


Positive ACK-error control (.) 


111011 


Negative ACK-error control (-) 


100000 


Upper case 


001110 


Lower case 


111110 



PTTC/6 CONTROL CODE FUNCTIONS 



Function 


Code 1 
1 


Start of text 

End of text 

End of transmission 

Response 

Negative response 

Upper case shift 

Lower case shift 


EOA | 

EOB 

EOT 

.(period) or - (hyphen) 

- (hyphen) 

u.c. - 

L.C. 



PRINTED IN U.S. AMERICA 



BURROUGHS - B 6700 HANDBOOK 



DATA TRANSMISSION CODES 



) 



BAUDOT TRANSMISSION CONTROL CODES 



Graphic 


Code 5'i321 


H 




11100 


V 




11110 


H 




10100 


S 




00101 


Figures 




1 101 1 


Letters 




urn 



BAUDOT A CONTROL CODE FUNCTION 



Function 


Code 


Start of text 
End of text (read) 
End of text (write) 
Response 

Negative response 
Upper case shift 
Lower case shift 
Enquiry 


Any code but B 

H 

H with a flag bit 

V or letters 

V 

Figures 

Letters 

Letters 



EBCDIC CONTROL CODES 

ACK ACKNOWLEDGE - A communication control character transmitted by 
a receiver as an affirmative response to a sender. 

BEL BELL - A character for use when there Is a need to call for 
human attention. It may control alarm or attention devices. 

BS BACKSPACE - A format effector which controls the movement of 
the printing position one printing space backward on the same 
printing line. (Applicable also to display devices.) 

CAN CANCEL - A control character used to indicate that the data 
with which it is sent is in error or is to be disregarded. 

CR CARRIAGE RETURN - A format effector which controls the movement 
of the printing position to the first printing position on the 
same printing line. (Applicable also to display devices.) 

DC? DEVICE CONTROLS - Characters for the control of ancillary de- 
DC2 vices associated with Data Processing or Telecommunication Sys- 
DC3 terns, more especially switching devices "ON" or "OFF." (If a 
DC 1 * single "STOP" control is required to interrupt or turn off 
ancillary devices, DC4 is the preferred assignment.) 

DEL DELETE - This character Is used primarily to "ERASE" or "OBLIT- 
ERATE" erroneous or unwanted characters in perforated tape. 
(In the strict sense, DEL is not a control character.) 
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EBCDIC CONTROL CODES (Cont) 

DLE DATA LINK ESCAPE - A communication control character which will 
change the meaning of a limited number of contiguously follow- 
ing characters. It is used exclusively to provide supplemen- 
tary controls in data communication networks. 

EM END OF MEDIUM - A control character associated with the sent 
data which may be used to identify the physical end of the 
medium, or the end of the used, or wanted, portion of informa- 
tion recorded on a medium. (The position of this character 
does not necessarily correspond to the physical end of the 
medium.) 

ENQ_ ENQUIRY - A communication control character used in Data Com- 
munication Systems as a request for a response from a Remote 
Station. It may be used as a "WHO YOU ARE" (WRU) to obtain 
identification, or may be used to obtain Station Status, or 
both. 

EOT END OF TRANSMISSION - A communication control character used to 
indicate the conclusion of a transmission, which may have con- 
tained one or more texts and any associated headings. 

ESC ESCAPE - A control character intended to provide code exten- 
sion (supplementary characters) in General Information Inter- 
change. The escape character itself is prefix affecting the 
interpretation of a limited number of contiguously following 
characters. 

ETB END OF TRANSMISSION BLOCK - A communication control character 
used to indicate the end of a block of data for communication 
purposes. ETB is used for blocking data where the block struc- 
ture is not necessarily related to the processing format. 

ETX END OF TEXT - A communication control character used to ter- 
minate a sequence of characters started with STX and trans- 
mitted as an entity. 

FF FORM FEED - A format effector which controls the movement of 

the printing position to the first predetermined printing line 
on the next form or page. (Applicable also to display 
devices.) 

FS FILE SEPARATOR 

GS GROUP SEPARATOR 

RS RECORD SEPARATOR 

US UNIT SEPARATOR 



c 



These information separators may be used 
within data in optional fashion, except that 
their hierarchical relationship shall be: FS 
uni i strHTwiutv is the most inclusive, then GS, then RS, and 
US is least inclusive. (The content and length of a File, 
Group, Record, or Unit are not specified.) 

HORIZONTAL TABULATION - A format effector which controls the 
movement of the printing position to the next in a series of 
predetermined positions along the printing line. (Applicable 
also to display devices and the SKIP function on punched 
cards.) 
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EBCDIC CONTROL CODES (Cont) 

LF LINE FEED - A format effector which controls the movement of 
the printing position to the next printing line. (Applicable 
also to display devices.) 

NAK NEGATIVE ACKNOWLEDGE - A communication control character trans- 
mitted by a receiver as a negative response to the sender. 

NL NEW LINE - A format effector which causes both Carriage Return 
and Line Feed. 

NUL NULL - The all-zeros character which may serve to accomplish 
time fill and media fill. 

SI SHIFT IN - A control character Indicating that the code com- 
binations which follow shall be interpreted according to the 
Standard Code Table. 

SO SHIFT OUT - A control character Indicating that the code com- 
binations which follow shall be Interpreted as outside of the 
character set of the Standard Code Table until a shift in char- 
acter Is reached. 

SOH START OF HEADING - A communication control character used at 
the beginning of a sequence of characters which constitutes a 
machine-sensible address or routing information. Such a se- 
quence Is referred to as the "heading." An STX character has 
the effect of terminating a heading. 

SP SPACE - A normally non-printing graphic character used to se- 
parate words. It is also a format effector which controls the 
movement of the printing position, one printing position for- 
ward. {Applicable also to display devices.) 

STX START OF TEXT - A communication control character which precedes 
a sequence of characters that Is to be treated as an entity and 
entirely transmitted through to the ultimate destination. Such 
a sequence Is referred to as "TEXT." STX may be used to ter- 
minate a sequence of characters started by SOH. 

SUB SUBSTITUTE - A character that may be substituted for a char- 
acter which is determined to be Invalid or in error. 

SYN SYNCHRONOUS IDLE - A communication control character used by a 
synchronous transmission system in the absence of any other 
character to provide a signal from which synchronism may be 
achieved or retained. 



^ 
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TRANSLATION CHARTS 

Two types of translation charts are presented; Multiplexor transla- 
tion charts and Data Communications Processor translation charts. All 
other code translations must be accomplished programmatical ly. 



MULTIPLEXOR TRANSLATION CHART 
BCL TO EBCDIC 





BCL 


EBCDIC 




BCL 


External 


Hex. 


EBCDIC 


Graphic 


Hex. Code 


Code 


Graphic 


? 


00 


6F 


? 


1 


01 


Fl 


1 


2 


02 


F2 


2 


3 


03 


F3 


3 


4 


04 


F4 


4 


5 


05 


F5 


5 


6 


06 


F6 


6 


7 


07 


F7 


7 


8 


08 


F8 


8 


9 


09 


F9 


9 





0A 


F0 





# 


0B 


7B 


1 




OC 


7A 




% 


00 


7C 


S 


> 


0E 


6E 


> 


> 


OF 


7D 


1 (Apos) 


Blank 


10 


40 


SP 


1 


11 


61 


/ 


S 


12 


E2 


s 


T 


13 


E3 


T 


U 


111 


Ell 


U 


V 


15 


E5 


V 


u 


16 


E6 


w 


X 


17 


E7 


X 


Y 


18 


E8 


V 


Z 


19 


E9 


z 


* 


1A 


6D 


_ (us) 




IB 


6B 


, 


% 


1C 


6c 


% 




ID 


7E 


- 


i 


IE 


5A 


] 




IF 


7F 


" 





BCL 


EBCDIC 




BCL 


External 


Hex. 


EBCDIC 


Graphic 


Hex. Code 


Code 


Graphic 


- 


20 


60 


_ 


J 


21 


DI 


J 


K 


22 


D2 


K 


L 


23 


D3 


L 


M 


21. 


D4 


M 


N 


25 


D5 


N 





26 


D6 





P 


27 


D7 


P 


Q 


28 


D8 


a 


Ft 


29 


D9 


R 


x(Hult) 


2A 


DO 


MZ (!) 


$ 


2B 


5B 


$ 


* 


2C 


5C 


* 


) 


2D 


5D 


) 


; 


2E 


5E 


; 


< 


2F 


5F 


— r 


S 


30 


50 


S 


A 


31 


CI 


A 


B 


32 


C2 


B 


C 


33 


C3 


C 


D 


34 


C4 


D 


E 


35 


C5 


E 


F 


36 


C6 


F 


G 


37 


C7 


G 


H 


38 


C8 


H 


1 


39 


C9 


1 


+ 


3A 


4E 


+ 




3B 


4B 




i 


3C 


4A 


i 


< 


3D 


4D 


< 


< 


3E 


4C 


< 


* 


3F 


4F 


l 
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MULTIPLEXOR TRANSLATION CHART 
EBCDIC TO BCL 





EBCDIC 


BCL 




EBCDIC 


Hex. 


ixternal 


BCL 


Graphic 


Code 


Hex. Code 


Graphic 


SP 


40 


10 


Blank 


[ 


4A 


3C 


t 




4B 


3B 




< 


1|C 


3E 


< 


( 


■ID 


3D 


( 


+ 


4E 


3A 


+ 


1 


4f 


3F 


* 


i 


so 


30 


& 


] 


5A 


IE 


] 


$ 


5B 


28 


$ 


* 


5C 


2C 


* 


) 


50 


20 


) 


; 


SE 


2E 


; 


— . 


5F 


2F 


< 


_ 


60 


20 


. 


/ 


61 


II 


/ 


> 


68 


IB 


, 


* 


6C 


IC 


* 


Jus) 


60 


IA 


* 


> 


6E 


0E 


> 


? 


6F 


00 


? 




7A 


OC 




i 


78 


08 


# 


e 


7C 


00 


e 


' (apos) 


70 


OF 


> 


- 


7E 


ID 


- 


" 


7F 


IF 


" 


PZW 


CO 


3A 


+ 


A 


CI 


31 


A 


B 


C2 


32 


B 


C 


C3 


33 


C 


D 


c* 


34 





E 


C5 


35 


E 



EBCDIC 
Graphic 



«(D 



EBCDIC 

Hex. 

Code 



03 
04 
D5 
06 
07 
0B 
09 

E2 
E3 

E4 
E5 

E6 
E7 
E8 
E9 

FO 
Fl 
F2 
F3 
Fll 
F5 
F6 
F7 
F8 
FS 



BCL 

External 
Hex. Code 



BCL 
Graphic 



23 
24 
25 
26 
27 
28 
29 

12 
13 
14 
15 
16 
17 
18 
19 

OA 
01 
02 
03 
04 
05 
06 
07 
08 
09 



F 

G 
H 
I 

x((4ult) 

J 

K 



PRINTED IN U.S. AMERICA 



DCP TRANSLATION CHART 
EBCDIC TO USASCII 



E 




E 




E 




E 




E 




E 




E 




E 




B 




B 




B 




B 




B 




B 




B 




B 




C 



USASCII 


C 
D 


USASCII 


C 
D 


USASCI 1 


C 

D 


USASC 1 1 


C 
D 


USASCII 


C 
D 


USASCI 1 


C 
D 


USASC 1 1 


C 
D 


USASCII 


1 
C 




1 
C 




1 
C 




1 
C 




1 
C 




1 
C 




1 
C 




1 
C 




00 


00 NUL 


10 


10 DLE 


20 




30 




40 


20 SP 


50 


26 S 


60 


2D - 


70 




01 


01 SOH 


11 


11 DC1 


21 




31 




41 




51 




61 


2F / 


71 




02 


02 STX 


12 


12 DC2 


22 




32 


16 SYN 


42 




52 




62 




72 




03 


03 ETX 


13 


13 DC3 


23 




33 




43 




S3 




63 




73 




04 


1 


14 


1 


24 




34 




44 




54 




64 




74 




05 


09 HT 


15 


1 


25 


OA LF 


35 




45 




55 




65 




75 




06 


1 


16 


08 BS 


26 


17 ETB 


36 




46 




56 




66 




76 




07 


7F DEL 


17 


1 


27 


IB ESC 


37 


04 EOT 


47 




57 




67 




77 




08 


1 


18 


18 CAN 


28 




38 




48 




58 




68 




78 




09 


1 


19 


19 EM 


29 




39 




49 




59 




69 




79 


60 \ 


0A 


1 


IA 


1 


2A 




3A 




4A 


5B [ 


5A 


50 ] 


6A 


7C ! 


7A 


3A : 


OB 


OB VT 


IB 


1 


2B 




3B 




4B 


2E . 


5B 


24 $ 


6B 


2C , 


7B 


23 1 


OC 


OC FF 


1C 


1C FS 


2C 




3C 


14 DC4 


4C 


3C < 


5C 


2A * 


6C 


25 * 


7C 


40 8 


00 


OD CR 


ID 


ID GS 


2D 


05 ENQ 


3D 


IS NAK 


4D 


28 ( 


50 


29 ) 


6D 


5F 


7D 


27 ' 


0E 


OE SO 


IE 


IE RS 


2E 


06 ACK 


3E 




4E 


28 + 


5E 


3B i 


6E 


3E > 


7E 


3D * 


OF 


OF SI 


IF 


IF US 


2F 


07 BEL 


3F 


IA SUB 


4F 


21 ! 


5F 


5E - 


6F 


3F 7 


7F 


22 " 



o 
o 



1 EBCDIC input codes without correspondence In USASCII are translated to USASCII 00 NULL 



OCP TRANSLATION CHART 
EBCBIC TO USASCII (Cont) 



E 






E 






E 






E 




E 






E 






E 






E 




e 






B 






B 






B 




B 






B 






B 






B 
C 
D 




c 

D 


USASCII 


C 
D 


USASCII 


C 
D 


USASCI 1 


C 
D 


USASCII 


C 
D 


USASCII 


C 



USASCII 


C 



USASCII 


USASCI 1 


i 
c 






1 
C 






1 
C 






1 
C 




1 
C 






1 

c 






1 

c 






C 




80 


1 




90 


1 




AO 


1 




BO 




CO 


7B 


{ 


DO 


7D 


) 


EO 


5C 


\ 


FO 


30 


81 


61 


a 


91 


6A 


J 


Al 


7E 


~ 


Bl 




CI 


41 


A 


Dl 


4A 


J 


El 


1 




Fl 


31 1 


82 


62 


b 


92 


6B 


k 


A2 


73 


s 


B2 




C2 


42 


B 


D2 


4B 


K 


E2 


53 


S 


F2 


32 2 


83 


63 


c 


93 


6C 


1 


A3 


74 


t 


B3 




C3 


43 


C 


D3 


4C 


L 


E3 


54 


T 


F3 


33 3 


84 


64 


d 


94 


6D 


m 


A4 


75 


u 


B4 




C4 


44 


D 


D4 


4D 


M 


E4 


55 


U 


F4 


34 4 


85 


65 


e 


95 


6E 


n 


A5 


76 


V 


B5 




C5 


45 


E 


D5 


4E 


N 


E5 


56 


V 


F5 


35 5 


86 


66 


f 


96 


6F 





A6 


77 


w 


B6 




C6 


46 


F 


D6 


4F 





E6 


57 


w 


F6 


36 6 


87 


67 


9 


97 


70 


P 


A7 


78 


X 


B7 




C7 


47 


G 


D7 


50 


P 


E7 


58 


X 


F7 


37 7 


88 


68 


h 


98 


71 


q 


A8 


79 


y 


B8 




C8 


48 


H 


D8 


51 


Q 


E8 


59 


V 


F8 


38 8 


89 


69 


I 


99 


72 


r 


A9 


7A 


z 


B9 




C9 


49 


1 


D9 


52 


R 


E9 


5A 


z 


F9 


39 9 


8A 






9A 






AA 


1 




BA 




CA 


1 




DA 






EA 






FA 




8B 






9B 






AB 


1 




BB 




CB 


1 




DB 






EB 






FB 




8C 






9C 






AC 


1 




BC 




CC 


1 




DC 






EC 






FC 




8D 






90 






AO 


1 




BD 




CD 


1 




DD 






ED 






FO 




8E 






9E 






AE 


1 




BE 




CE 


1 




DE 






EE 






FE 




8F 






9F 






AF 


1 




BF 




CF 


1 




DF 






EF 






FF 





o 
o 



I EBCDIC Input codes without correspondence In USASCII are translated to USASCII 00 NULL 



DCP TRANSLATION CHART 
EBCDIC TO BCl 



E 




E 




E 




E 




E 




E 




E 




E 




B 




B 




B 




B 




B 




B 




B 




B 




C 

D 


BCL 


C 



BCL 


C 

D 


BCL 


C 

D 


BCL 


C 

D 


BCL 


C 
D 


BCL 


C 
D 


BCL 


C 
D 
I 


BCL 


1 
C 




1 

c 




1 
C 




1 
C 




C 




C 




C 




C 




00 




10 




20 




30 




40 


10 SP 


50 


30 5 


60 


20 - 


70 




01 




II 




21 




31 




41 




51 




61 


11 / 


71 




02 




12 




22 




32 




42 




52 




62 




72 




03 




13 




23 




33 




43 




53 




63 




73 




Oil 




14 




24 




34 




44 




5* 




64 




74 




05 




15 




25 




35 




45 




55 




65 




75 




06 




16 




26 




36 




46 




56 




66 




76 




07 




17 




27 




37 




47 




57 




67 




77 




08 




18 




28 




38 




48 




58 




68 




78 




09 




19 




29 




39 




49 




59 




69 




79 




0A 




IA 




2A 




3A 




4A 


3C [ 


5A 


IE ] 


6A 




7A 


00 : 


OB 




IB 




2B 




3B 




4B 


3B . 


5B 


2B $ 


6B 


IB , 


7B 


OB * 


OC 




1C 




2C 




3C 




4C 


3E < 


5C 


2C * 


6C 


1C % 


7C 


oc e 


OD 




ID 




2D 




3D 




4D 


3D ( 


5D 


2D ) 


6D 




7D 


1 


OE 




IE 




2E 




3E 




4E 


3A + 


5E 


2E ; 


6E 


OE > 


7E 


ID - 


OF 




IF 




2F 




3F 




4F 


1 


5F 


1 


6F 


00 ? 


7F 


IF " 



EBCDIC input codes without correspondence in BCL are translated to BCL 00 ? (question mark) 



DCP TRANSLATION CHART 
EBCDIC TO BCL (Cont) 



E 




E 




E 




E 




E 




E 




E 




E 




B 




B 




B 




B 




B 




B 




B 




B 




C 


BCL 


C 


BCL 


C 


BCL 


C 


BCL 


C 


BCL 


C 


BCL 


C 


BCL 


C 


BCL 


D 




D 
















I 




D 









D 




C 




C 




C 




c 




c 




1 
C 




C 




C 




80 




90 




AO 




BO 




CO 


3A + 


DO 


2A X 


EO 


1 


FO 


OA 


81 




91 




A) 




Bl 




CI 


31 A 


Dl 


21 J 


El 


1 


Fl 


01 1 


82 




92 




A2 




B2 




C2 


32 B 


D2 


22 K 


E2 


12 S 


F2 


02 2 


83 




93 




A3 




B3 




C3 


33 C 


D3 


23 L 


E3 


13 T 


F3 


03 3 


»* 




9* 




All 




Sk 




Ck 


3* D 


04 


2k M 


E<l 


\k U 


Fl| 


Ok k 


85 




95 




AS 




B5 




C5 


35 E 


05 


25 N 


E5 


15 V 


F5 


05 5 


86 




96 




At 




B6 




C6 


36 F 


D6 


26 


E6 


16 V 


F6 


06 6 


87 




97 




A7 




B7 




C7 


37 G 


D7 


27 P 


E7 


17 X 


F7 


07 7 


88 




98 




A8 




B8 




C8 


38 H 


D8 


28 a 


E8 


18 Y 


F8 


08 8 


89 




99 




A9 




B9 




C9 


39 1 


D9 


29 R 


E9 


19 Z 


F9 


09 9 


8A 




9A 




AA 




BA 




CA 


1 


DA 




EA 


1 


FA 




8B 




98 




AB 




BB 




CB 


1 


DB 




EB 


1 


FB 




8C 




9C 




AC 




BC 




CC 


1 


DC 




EC 


1 


FC 




8D 




90 




AD 




BD 




CD 


1 


DD 




ED 


1 


FD 




8E 




9E 




AE 




BE 




CE 


1 . 


DE 




EE 


1 


FE 




8F 




9F 




AF 




BF 




CF 


1 


DF 




EF 


1 


FF 





t EBCDIC input codes without correspondence In BCL are translated to BCL 00 ? (question mark) 



DCP TRANSLATION CHART 
USASCHTO EBCDIC 



u 
s 




U 
S 

A 




U 
S 
A 




U 

s 

A 






U 
S 
A 






U 
S 
A 






u 
s 

A 






U 
S 
A 






s 
c 
1 
1 


EBCDIC 


S 

c 
1 
1 


EBCDIC 


S 
C 
1 
1 


EBCDIC 


s 
c 
1 
1 


EBCDIC 


s 

C 

1 
1 


EBCDIC 


S 
C 
1 
1 


EBCDIC 


C 
1 
1 


EBCDIC 


C 
1 
1 


EBCDIC 






10 


10 DLE 


70 


1)0 SP 


30 


FO 





1(0 


7C 


t 


50 


D7 


P 


60 


79 


\ 


70 


97 


P 


01 


01 SOH 


11 


11 DCI 


21 


ItF 1 


31 


Fl 


1 


41 


CI 


A 


51 


Db 


0. 


61 


81 


a 


l\ 


98 


q 


0? 


02 STX 


12 


12 0C2 


22 


7F " 


32 


F2 


2 


42 


C2 


B 


52 


D9 


R 


62 


82 


b 


n 


99 


r 


ni 


03 ETX 


13 


13 DC3 


23 


7B t 


33 


F3 


3 


43 


C3 


C 


53 


E2 


S 


63 


83 


c 


/i 


A2 


5 


04 


37 ECT 


14 


3C DC4 


24 


5B $ 


34 


Fit 


4 


44 


C4 


D 


54 


E3 


T 


64 


84 


d 


/4 


A3 


t 


05 


2D ENQ 


15 


3D NAK 


25 


6C * 


35 


F5 


5 


45 


C5 


E 


55 


E4 


U 


65 


85 


e 


75 


A4 


u 


nfi 


2E ACK 


16 


32 SYN 


26 


50 t 


36 


F6 


6 


46 


C6 


F 


56 


E5 


V 


66 


86 


t 


/b 


Ai 


v 


07 


2F BEL 


17 


26 ETB 


27 


7D ' 


37 


F7 


7 


47 


C7 


G 


57 


E6 


W 


67 


87 


g 


7/ 


Ab 


" 


nR 


16 BS 


18 


18 CAN 


28 


I|D ( 


38 


F8 


8 


48 


C8 


H 


58 


E7 


X 


68 


88 


h 


78 


A/ 


X 


OS 


05 HT 


19 


19 EM 


29 


5D ) 


39 


F9 


9 


49 


C9 


1 


59 


E8 


Y 


69 


89 


1 


79 


A8 


y 


OA 


25 LF 


1A 


3F SUB 


2A 


5C * 


3A 


7A 




4A 


Dl 


J 


5A 


E9 


Z 


6A 


91 


J 


/A 


A9 


2 


OB 


OB VT 


IB 


27 ESC 


2B 


4E + 


3B 


5E 


; 


4B 


D2 


K 


5B 


4A 


I 


6B 


92 


k 


7B 


CO 


I 


or. 


OC FF 


IC 


IC FS 


2C 


6B , 


3C 


4C 


< 


4C 


D3 


L 


5C 


EO 


\ 


6C 


93 


1 


/C 


6A 


', 


00 


OD CR 


ID 


ID GS 


2D 


60 - 


3D 


7E 


- 


4D 


D4 


M 


5D 


5A 


] 


6D 


94 


m 


/D 


00 


) 


OF 


OE SO 


IE 


IE RS 


2E 


4B . 


3E 


6E 


> 


4E 


05 


N 


5E 


5F 


A 


6E 


95 


n 


/t 


Al 


~ 


OF 


OF SI 


I" 


IF US 


2F 


61 / 


3F 


6F 


? 


4F 


D6 





5F 


6D 


- 


6F 


96 


o 


7F 


07 


DEL 



NOTE: All other input codes (80 through FF) are translated to EBCDIC 00 NULL 



BURROUGHS - B 6700 HANDBOOK 



TRANSLATION CHARTS 



DCP TRANSLATION CHART 
BCL TO EBCDIC 



B 
C 
L 


EBCDIC 


B 
C 

L 


EBCDIC 


B 
C 

L 


EBCDIC 


B 
C 

L 


EBCDIC 


00 


6F ? 


10 


M) SP 


20 


60 


30 


50 S 


01 


Fl 1 


11 


61 / 


21 


Dl J 


31 


CI A 


02 


F2 2 


12 


E2 S 


22 


D2 K 


32 


C2 B 


03 


F3 3 


13 


E3 T 


23 


D3 L 


33 


C3 C 


ok 


Fl| 4 


!<l 


Ek U 


Ih 


D4 h 


31. 


M D 


05 


F5 5 


15 


E5 V 


25 


D5 N 


35 


C5 E 


06 


F6 6 


16 


E6 U 


26 


D6 


36 


C6 F 


07 


F7 7 


17 


E7 X 


27 


D7 P 


37 


C7 G 


08 


F8 8 


18 


E8 Y 


28 


D8 Q 


38 


C8 H 


09 


F9 9 


19 


E9 Z 


29 


D9 R 


39 


C9 1 


0A 


FO 


IA 


6F©? 


2A 


DO© } 


3A 


llE + 


0B 


7B 1 


IB 


6B , 


2B 


5B $ 


3B 


M 


OC 


7c e 


IC 


6C * 


2C 


5C * 


3C 


4A [ 


OD 


7A 


ID 


7E - 


2D 


5D ) 


3D 


4D ( 


OE 


6E > 


IE 


5A ] 


2E 


5E ; 


3E 


4C < 


OF 


6F© ? 


IF 


7F " 


2F 


6F© 1 


3F 


6F© 1 



NOTE: All other Input codes (kQ through FF) are translated to 
EBCDIC 00 NUL 

1 BCL Input codes without correspondence In EBCDIC are translated 
to EBCDIC 6F ? (question mark) 

2 Denotes "minus zero" 



( > 



PRINTED IN U.S. AMERICA 



( ) 



SECTION I 

PROCESSOR OPERATORS 



SECTION P - CONTENTS ^ 



SECTJQK |. PROCESSOR OPERATORS 

fly Hnem&n 1 e* ■ * » - *>*.-•»»***. 1"! 

By MamCK > ♦ , . . . , . . t , . t , 1-J 

By Hixadocin^l Coda. . , , ..#,.. 1-10 

fuftctionil Description of t^eritar?, • ■■+.*..«..« 1-14 

Operator HeKadtcEmal Code Assignments , 1 -S3 



( 



( 



The terms "rtul it plexor" and "I/O Proeanpr" are synwymous. 



BURROUGHS - ft 6700 HANDBOOK 



SECTION T 

PROCESSOR OPERATORS 

The hexadecimal value of the code \5 preceded by a F, V, U, or £► AH 
cades preceded by a P (prTmery) are one to seven syllables, long. All 
codes preceded by a V (variant) are two syllables long, the first 
syllable being heKadee I ma 1 95 (Escape to 16 Bit Instruction) + All codas 

preceded by a U (unconditional) cen be used as one syllable codes, or 
as twn syllable codes when preceded by hexadecimal 95. Alt codes 

preceded by an E (edit) are Edit rnicro"oparator&. 

If the hexadecimal code Is Followed by a C, the operator Is only valid 
in control state* In the case of Scan Out, only scene functions are re- 
stricted to control State. 



PROCESSOR OPERATORS, BY MNEMONICS 

HEXADECIMAL 
MHEMOH I C CODE NAME 



ADD P80 ADD 

BRFL PAO BRANCH FALSE 

BRST PSE BIT RESET 

BRTR PAI BRANCH TRUE 

BRUN PA2 BRANCH UNCONDITIONAL 

BSET pg6 BIT SET 

CSON VBB COUNT BINARY ONES 

CEQD PF$ COMPARE CHARACTERS EQUAL, DESTRUCTIVE 

CEO.U PFC COMPARE CHARACTERS EQUAL, update 

CGED PF1 COMPARE CHARACTERS GREATER OR EQUAL, DESTRUCTIVE 

CC-EU PF3 COMPARE CHARACTERS GREATER OR EQUAL, UPDATE 

CGTD PF2 COMPARE CHARACTERS GREATER, OESTRUCTI VE 

CGTU PFA COMPARE CHARACTERS GREATER, UPDATE 

CHSN PSE CHANCE SIGN BIT 

CUD PF3 COMPARE CHARACTERS LESS OR EQUAL, DESTRUCTIVE 

CLEU IJFB COMPARE CHARACTERS LESS OR EQUAL, UPDATE 

CLSD PFO COMPARE CHARACTERS LESS, DESTRUCTIVE 

CL5U PF8 COMPARE CHARACTERS LESS, UPDATE 

CNED PF5 COMPARE CHARACTERS NOT EQUAL. DESTRUCTIVE 

CNEU PFD COMPARE CHARACTERS NOT EQUAL, UPDATE 

OBFL PAR DYNAMIC BRANCH FALSE 

DBRS P9F DYNAMIC BIT RESET 

DBST P97 DYNAMIC BIT SET 

DBTR PAS DYNAMIC BRANCH TRUE 

DBUtt PAA DYNAMIC BRANCH UNCONDITIONAL 

DEXI V(7 DISABLE EXTERNAL INTERRUPTS 

DFTR P99 DYNAMIC FIELD TRANSFER 

DINS P9D DYNAMIC FIELO INSERT 

DISO P9B DYNAMIC FIELD ISOLATE 

DIVD P83 DIVIDE 

PRINTED IN U.S. AMEHhCA 3OO02T6 



BURROUGHS - B 4700 HANDBOOK 



PROCESSOR OPERATORS 

PROCESSOR OPERATORS, BY NNEHOHICS (Cant) 



NAME 

OELETE TOP OF STACK 
DYNAMIC SCALE LEFT 
DYNAMIC SCALE. RIGKT FINAL 
DYNAMIC SCALE RIGHT ROUND 
DYNAMIC SCALE RIGHT SAVE 

DYNAMIC SCALE RIGHT TRUNCATE 
DUPLICATE TOP OF STACK 
ENABLE EXTERNAL INTERRUPTS 
ENO EDIT 
EHD FLOAT 

ENTER 
EQUAL 
EVALUATE DESCRIPTOR 

EXCHANGE 
EX FT 

EXECUTE SINGLE MICRO, SINGLE POINTER UPDATE 
EXECUTE SINGLE MICRO. DESTRUCTIVE 
EXECUTE SINGLE HICAO, UPDATE 
FIELD TRANSFER 
GREATER THAN OR EQUAL 

GREATER THAN 
CONDITIONAL HALT 
INTERRUPT OTMER PROCESSORS 
INPUT CONVERT, DESTRUCTIVE 
INPUT CONVERT, UPDATE 

INTEGER DIVTDE 

IDLE UNTIL INTERRUPT 

INSERT MARK STACK ' 

INDEX 

INSERT OVERPUNCH 

INSERT CONDITIONAL 

INSERT DISPLAY SIGN 

FIELD INSERT 

INSERT UNCONDITIONAL 

(HARDWARE PSEUDO-INSTRUCTION) 

FIELD ISOLATE 

SET TWO SINGLES TO DOUBLE 

LOGICAL AND 

LOGICAL EQUIVALENCE 

LESS THAN 

LINKED LIST LOOKUP 

LOGICAL NEGATE 

LOAD 

LOAD TRANSPARENT 

LEADING ONE TEST 





HEXAOEC 1 MAL 


NNEMON 1 C 


CODE 


DLET 


PBS 


DSLF 


PCI 


DSRF 


PC7 


D5RR 


PCS 


DSRS 


PCS 


DSRT 


PC 3 


DUPL 


PFJ7 


EEX1 


v« 


ENDE 


EDE 


ENDF 


EDS 


ENTR 


PAD 


EQUL 


P8C 


EVAL 


PAC 


EXCH 


PD6 


EXIT 


PAS 


EXPU 


POD 


EXSD 


PDZ 


EXSU 


PDA 


PLTR 


P9FJ 


GREQ 


P89 


fiRTR 


PSA 


HALT 


UDF 


HEVU 


ViF 


ICVD 


PCA 


ICVU 


PCB 


IDIV 


paii 


IDLE 


VM 


INKS 


PCF 


INDX 


PA6 


INOP 


ED8 


INSC 


EDD 


INSS 


EOS 


INSR 


P9C 


INSU 


EDC 


(IRWL) 


VAD 


ISOL 


P9A 


JOIN 


VlFl 


LAMP 


P90 


LEOV 


P33 


LESS 


PB8 


LLLU 


VBD 


LNOT 


m 


LOAD 


PBO 


LODT 


VBC 


LOG 1 


VBB 



PRINTED IN U.S. AWE&ICjH 
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PROCESSOR OPE (WTO RS 



PROCESSOR OPERATORS 

BY MNEMONICS (Curt) 





HEXADECIMAL 


MNEMONIC 


CODE 


LOR 


P3I 


L5E0. 


pSb 


L.T16 


PBJ 


LT48 


PBE 


LT8 


PB2 


MCHK 


E07 


HFLT 


Em 


MINS 


EDO 


HK5T 


PAE 


MP CM 


PBF 


MULT 


P62 


MULX 


P6F 


MVHU 


EDS 


MUST 


VAF 


NAMC 


P40-57F 


HE 111 


P8D 


NOOP 


LIFE 


ntgd 


V87 


tlTGR 


PS7 


NTIA 


PB6 


NVLE 


OFF 


NXLN 


PAS 


NXLV 


PAO 


DCRX 


V65 


ONE 


FBI 


OURD 


PBA 


DVRN 


PBO 


PACD 


PDt 


PACU 


P09 


tPCWL) 


VAE 


PUSH 


PS4 


no iv 


P85 


RDtK 


VBA 


RETN 


PA 7 


ROFF 


PC 7 


RPRR 


VB8 


RSDN 


UB7 


RSIF 


EM 


R5UP 


UB6 


RTAG 


VB5 


RTFF 


PDE 


SAME 


PS* 


SILF 


PCO 


SOfl 


VllA 


SCNO 


VtB t 


SCRF ■ 


PC6 



NAME. 

LOGICAL OR 

LESS THAN OR E1UAL 
LIT CALL 16 BITS 
LIT CALL 48 BITS 
LIT CALL 8 BITS 
MOVE CHARACTERS 

HOVE WITH FLOAT 

HOVE WITH INSERT 

NARK STACK 

HAKE PROGRAM CONTROL WORD 

MULT I PLY 

EXTENDED MULTIPLY 

HOVE NUMERIC UNCONDITIONAL 

HOVE TO STACK 

NAME CALL 

NOT EQUAL 

NO OPERATION 

INTEGERIZE, ROUNDED, DOUBLE PRECISION 

INTEGERIZE, ROUNDED 

INTEGERIZE, TRUNCATED 

INVALID DPF.RATQR 

INDEX AND LOAD NAHE 
INDEX AND LOAD VALUE 
OCCURS INDEX 
LIT CALL ONE 

OVERWRITE DESTRUCTIVE 

OVERWRITE HON- DESTRUCTIVE 

PACK DESTRUCTIVE 

PACK UPDATE 

(HARDWARE PSEUDO- INSTRUCT I OK) 

PUSH DOWN STACK REGISTER5 

REMAINDER DIVIDE 

READ WITH LOCK 

RETURN 

READ AND CLEAR OVERFLOW FLIP-FLOP 

READ PROCESSOR REGISTER 

ROTATE STACK DOWN 

RESET FLOAT 

ROTATE STACK UP 

READ TAG FIELD 

READ TRUE/FALSE FLIP-FLOP 

LOGICAL EQUAL 

SCALE LEFT 

SCAN IN 

SCAN OUT 

SCALE RIGHT FINAL 
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NAME 

SCALE RIGHT ROUND 

SCALE RIGHT SAVE 

SCALE RIGHT TRUNCATE 

SCAM WHILE EQUAL, DESTRUCTIVE 

SCAN WHILE EQUAL, UPDATE 

SKIP FORWARD DESTINATION CHARACTERS 
SKIP FORWARD SOURCE CHARACTERS 
SCAN WHILE GREATER OR EQUAL, DESTRUCTIVE 
SCAM WHILE GREATER OR EQUAL, UPDATE 

SCAN WHILE GREATER, DESTRUCTIVE 

SCAN WHILE GREATER. UPDATE 

5ET INTERVAL TIHER 

STRING ISOLATE 

SCAN WHILE LESS OR EQUAL, DESTRUCTIVE 

SCAB WHILE LESS OR EQUAL. UPDATE 

SCAN WHILE LES5, DESTRUCTIVE 
SCAN WHILE LESS, UPDATE 
SCAN WHILE NOT EQUAL, DESTRUCTIVE 
SCAN WHILE NOT EQUAL, UPDATE 
SET TO SINGLE PRECISION, ROUNDED 

SET TO SINGLE PRECISION, TRUNCATED 

SET DOUBLE TO TWO SINGLE5 

SET PROCESSOR REGISTER 

MASKED SEARCH FOR EQUAL 

SKIP REVERSE DESTINATION CHARACTERS 

SKIP REVERSE SOURCE CHARACTERS 
SET TAG FIELD 
STEP AND BRANCH 
STUFF ENVIRONMENT 

STORE DESTRUCTIVE 

STORE NON- DESTRUCTIVE 

SUBTRACT 

SCAN WHILE FALSE, DESTRUCTIVE 

SCA» WHILE FALSE, UPDATE 

SCAN WHILE TRUE, DESTRUCTIVE 

SCAN WHILE TRUE, UPDATE 

SET EXTERNAL SIGN 

TABLE ENTER EDIT, DESTRUCTIVE 

TABLE ENTER EDIT, UPDATE 

TRANSFER WHILE EQUAL, DESTRUCTIVE 

TRANSFER WHILE EftUAL, UPDATE 
TRANSFER WHILE GREATER OR EQUAL, DESTRUCTIVE 
TRANSFER WHILE GREATER OR EQUAL, UPDATE 
TRAN5FER WHILE GREATER, DESTRUCTIVE 
TRANSFER UHILE GREATER, UPDATE 





HEXADECIMAL 


MNEMONIC 


CODE 


SCRR 


PCS 


SCR5 


prt 


SCRT 


PCJ 


SEQD 


VFL 


SEQU 


VFC 


SFDC 


EDA 


SFSC 


ED2 


SGED 


VF1 


SGEU 


VF9 


SGTD 


vn 


SGTU 


VFA 


SINT 


rt5 C 


SISO 


PD5 


SLED 


.VF3 


SLEU 


VFB 


SLSO 


VFO 


SLSU 


VFfl 


SNED 


VF5 


SNEU 


VFD 


SNGL 


PCD 


5NCT 


PCC 


SPLT 


Vki 


SPRR 


VB9 


SRCH 


VBE 


SRDC 


EDB 


SRSC 


ED3 


STAG 


V34 


STBR 


PA* 


STFF 


PAF 


STOD 


PBS 


STON 


PBS 


SUET 


pai 


SWFD 


VOL 


SWFL 


VDC 


SWTD 


VD5 


SWTU 


VDD 


SXSN 


P06 


TEED 


PDO 


TEEU 


PD8 


TEQD 


PE4 


TEQU 


PEC 


TGED 


PEI 


TGEU 


PES 


TGTD 


PE2 


TGTU 


PEA 
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HEXADECIMAL 

MM E MOW I C COPE NAME 



TLED 
TLEU 
TLSD 

TLSU 
TNED 

TNEU 
TRNS 
TUND 
TUNU 

TWFD 

TWFU 
TWOD 
THOU 
TWSD 
TUSU 

TWTD 
"IVTU 
UABD 
UABU 
U5ND 

USNU 
VALC 
VARI 

UNO I 
XTND 

ZERO 



PE3 

PEB 
PEO 
PEB 
PES 

PEO 
VD7 
PE6 
PEE 
VD2 

VDA 
Poll 
PDC 
PD3 
PCS 

VD3 

VDB 
VD1 

VDS 

ran 
voft 

P00->3F 
P95 
v4e 
PCE 

PBO 



TRANSFER WHILE LESS OR EQUAL, DESTRUCTIVE 
TRANSFER. WHILE LESS OR EQUAL, UPDATE 
TRANSFER WHILE LESS, DESTRUCTIVE 
TRANSFER WHILE LESS, UPDATE 
TRANSFER WHILE NOT EQUAL, DESTRUCTIVE 

TRANSFER WHILE NOT EQUAL. UPDATE 

TRANSLATE 

TRAN5FER UNCONDITIONAL, DESTRUCTIVE 

TRANSFER UNCONDITIONAL, UPDATE 

TRANSFER WHILE FALSE, DESTRUCTIVE 

TRANSFER WHILE FALSE, UPDATE 
TRAN5FER WORDS OVERWRITE DESTRUCTIVE 
TRANSFER WORDS OVERWRITE UPDATE 
TRANSFER WORDS, DESTRUCTIVE 
TRANSFER WORDS UPDATE 

TRANSFER WHILE TRUE, DESTRUCTIVE 
TRANSFER WHILE TRUE, UPDATE 
UNPACK ABSOLUTE, DESTRUCTIVE 
UNPACK ABSOLUTE, UPDATE ■ 
UNPACK 5JGNED, DESTRUCTIVE 

UNPACK SIGNED, UPDATE 
VALUE CALL 

ESCAPE TO 16-BIT INSTRUCTION 
READ PROCESSOR IDENTIFICATION 
SET TO DOUBLE PRECISION 

LIT CALL ZERO 



PROCESSOR OPERATORS, BY NAME 



ADD 

BIT RESET 

BTT SET 

BRANCH FALSE 
BRANCH TRUE 

BRANCH UNCONDITIONAL 

CHANGE SIGN BIT 

COMPARE CHARACTERS EQUAL, DESTRUCTIVE 

COMPARE CHARACTERS EOUAL, UPDATE 

COMPARE CHARACTERS GREATER OR EQUAL, DESTRUCTIVE 
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NEXADECIHAL 


HNEHONIC 


CODE 


ADD 


PBO 


BRST 


P9E 


BSET 


P£>6 


BRFL 


PAO 


BRTR 


PA1 


BRUN 


PA2 


CHSN 


PRE 


CEQD 


PF4 


CEQU 


PFC 


CGED 


PF1 
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COWARE CHARACTERS GREATER OR EQUAL, UPDATE 

COMPARE CHARACTERS GREATER, DESTRUCTIVE 

COMPARE CHARACTERS GREATER, UPDATE 

COMPARE CHARACTERS LESS OR EQUAL, DESTRUCTIVE 

COMPARE CHARACTERS LESS OR EQUAL, UPDATE 

COWARE CHARACTERS LESS, DESTRUCTIVE 

COMPARE CHARACTERS LESS, UPOATE 

COWARE CHARACTERS HOT EQUAL, DESTRUCTIVE 

COWARE CHARACTERS NOT EQUAL, UPDATE 
CONDITIONAL HALT 

COUNT BINARY WES 

DELETE TOP OF STACK 

DISABLE EXTERNAL INTERRUPTS 

DIVIDE 

DUPLICATE TOP OF STACK 

DYNAMIC BIT RESET 

DYNAMIC BIT SET 

DYNAMIC 8RANCH FALSE 

DYNAMIC BRANCH TRUE 

DYNAHIC BRANCH UNCONDITIONAL 

DYNAMIC FIELD INSERT 
DYNAMIC FIELD ISOLATE 
DYNAMIC FIELD TRANSFER 
DYNAMIC SCALE LEFT 
DYNAHIC SCALE RIGHT FINAL 

DYNAHIC SCALE RIGHT ROUHP 
DYNAMIC SCALE RIGHT SAVE 
DYNAMIC SCALE RIGHT TRUNCATE 
ENABLE EXTERNAL INTERRUPTS 

END £01 T 

END FLOAT 

ENTER 

EQUAL 

E5CAPE TO 16-BIT INSTRUCTION 

EVALUATE DESCRIPTOR 

EXCHANGE 

EXECUTE SINGLE MICRO, SINGLE POINTER UPDATE 

EXECUTE SINGLE MICRO, DESTRUCTIVE 

EXECUTE SINGLE MICRO, UPDATE 

EXIT 

EXTENDED MULTIPLY 
FIELD INSERT 
FIELD ISOLATE 
FIELD TRANSFER 
ORE ATE R THAN 



PRINTEO IN U.S. AMERICA 





HEXADECIMAL 


MNEMONIC 


CODE 


CGEU 


PF9 


CGTD 


PFJ 


CGTU 


PFA 


CLED 


PFJ 


CLEU 


PFB 


CLSD 


PFO 


CLSU 


PF8 


CNED 


PF5 


CNEU 


PFD 


HALT 


UDF 


CBON 


VBB 


DLET 


PES 


DEXI 


vii7 


D1VD 


P83 


DUPL 


PB7 


DBRS 


P9F 


DBST 


P37 


DRFL 


PAS 


DBTR 


PA9 


DBUN 


PAA 


DINS 


P9D 


DISO 


P9B 


DFTR 


P99 


DSLF 


PCI 


DSRF 


PC7 


DSRR 


PCS 


DSRS 


PC5 


DSRT 


PCS 


EEXP 


V<)6 


ENDE 


EDE 


EHDF 


ED5 


ENTR 


FAB 


EQUL 


P8C 


VARI 


P95 


EVAL 


PAC 


EXCH 


PB6 


EXPU 


POD 


EXSD 


PD1 


EXSU 


PDA 


EXIT 


PA3 


MULX 


PSF 


INSR 


P9C 


ISOL 


P9A 


FLTR 


P9B 


GRTR 


PBA 
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NAME 

GREATER THAN OR EQUAL 

(HARBXARE PS EUDO- INSTRUCT I ON) 

(HARDWARE PSEUDO-INSTRUCTION) 

IDLE WTIL INTERRUPT 

III HEX 

INDEX AND LOAD NAHE 
INDEX AND LOAD VALUE 
INPUT CONVERT, DESTRUCTIVE 
INPUT CONVERT, UPDATE 
INSERT CONDITIONAL 

INSERT DISPLAV SIGN 

INSERT MARK STACK 
INSERT OVERPUNCH 
INSERT UNCONDITIONAL 
INTEGER DIVIDE 

INTEGERIZE, ROUNDED 

INTEGERIZE, RDUNDEU, DOUBLE PRECISION 

INTEGERIZE, TRUNCATED 

INTERRUPT OTHER PROCESSORS 

.INVALID OPERATOR 

LEADING ONE TEST 
LESS THAN 

LESS TKANOR EQUAL 
LINKED LIST LODKUP 
LIT CALL ONE 

LIT CALL 2EP.0 
L I T CALL 16 BITS 
LIT CALL kB BITS 
LIT CALL S BITS 

LOAD 

LOAD TRANSPARENT 
LOGICAL AND 

LOGICAL EQUAL 
LOGICAL EQUIVALENCE 
LOGICAL NEGATE 

LOGICAL OR 

MAKE PftOGFtAfl CONTROL WORD 

MARK STACK 

MASKED SEARCH FDR EDUAL 

MOVE CHARACTERS 

MOVE NUMERIC ^CONDITIONAL 
MOVE TO STACK 
MOVE MITN FLOAT 
MOVE WITH INSERT 
MULTIPLY 
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HEXADECIMAL 


MNEMONIC 


CODE 


GfiEQ 


PB9 


UPWL] 


VAD 


(PCUL) 


VAE 


IDLE 


YM 


mox 


PA& 


NXLN 


PAS 


NXLV 


PAD 


ICVD 


PCA 


ICVU 


PCD 


INSC 


EDO 


INSG 


EDS 


IHK5 


PCE 


INOP 


ed8 


INSU 


EDC 


IDIV 


P&k 


NTGR 


PB7 


NTGD 


V87 


NTIA 


pes 


HEYU 


V^F 


NVLD 


UFF 


L0G2 


V8B 


LE5S 


PSB 


LSEQ 


P8B 


LllU 


VBD 


ONE 


PB1 


ZERD 


PBO 


LTI6 


PB3 


LTllS 


PBE 


LT8 


PB2 


LOAD 


PBD 


LOOT 


VBC 


LAND 


PSO 


SAKE 


pgA 


LEQV 


P93 


LNOT 


pgz 


LOR 


pgi 


xrai 


PEF 


ttKST 


PAE 


SRGH 


VBE 


MCOR 


ED7 


MVNU 


ED6 


MVST 


VAF 


MELT 


EDI 


HIHS 


EDO 


MULT 


PBz 
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PROCESSOR OPERATORS, BV MAKE (Cont) 



NAME 

NAME CALL 
HD OPERATION 
HOT EQUAL 
OCCURS INDEX 
OVERWRITE DESTRUCTIVE 

OVERWRITE HON -DESTRUCTIVE 

PACK DESTRUCTIVE 

PACK UPDATE 

PUSH DOWN STACK REGISTERS 

BEAD AMD CLEAR OVERFLOW FLIP-FLOP 

READ PROCESSOR IDENTIFICATION 

READ PROCESSOR REGISTER 

READ TAG FIELD 

READ TRUE/FALSE FLIP-FLOP 

READ WITH LOCK 

REHAIKOER DIVIDE 

RESET FLOAT 

RETURN 

ROTATE STACK DOWH 

ROTATE STACK UP 

SCALE LEFT 
SCALE RIGHT FINAL 
SCALE RIGHT ROUND 
SCALE RIGHT SAVE 
SCALE RIGHT TRUNCATE 

SCAN IN 

SCAN OUT 

SCAN WHILE EQUAL. DESTRUCTIVE 

SCAN WHILE EQUAL, UPDATE 

SCAN WHILE FALSE, DESTRUCTIVE 

SCAN WHILE FALSE, UPDATE 

SCAN WHILE GREATER OR EQUAL, DESTRUCTIVE 

SCAN WHILE GREATER OR EOOAL, UPDATE 

SCAN WHILE GREATER, DESTRUCTIVE 

SCAN WHILE GREATER, UPDATE 

SCAN WHILE LESS OH EQUAL, DESTRUCTIVE 

SCAN WHILE LESS OR EQUAL, UPDATE 

SCAN WHILE LESS, DESTRUCTIVE 

SCAN WHILE LESS, UPDATE 

SCAN WHILE NOT EQUAL, DESTRUCTIVE 

SCAN WHILE NOT EQUAL, UPDATE 
SCAN WHILE TRUE, DESTRUCTIVE 
SCAN WHILE TRUE, UPDATE 
SET DOUBLE TO TWO SINGLES 
SET EXTERNAL SIGN 

PRrNTED IN U.S. AMERICA 





HEXADECIMAL 


MNEMONIC 


CODE 


NAMC 


PilO->7F 


HOOP 


UFE 


NEQL 


PSD 


OCRX 


V85 


OVRD 


PBA 


OVRN 


PBB 


PACD 


PD1 


PACU 


PD9 


PUSH 


PB«I 


ROFF 


Pt>7 


WHOI 


ViE 


RPRR 


vbS 


STAG 


VBS 


RTFF 


POE 


RDLK 


VBA 


RDIV 


PB5 


R5tF 


EDA 


RETN 


PA7 


RSDN 


VB7 


RSUP 


VB6 


SCLF 


PCO 


SCRF 


PCS 


5CRR 


PC8 


SCRS 


PC$ 


SCRT 


PCJ 


SCNI 


V4A 


SCNO 


VllB C 


SEQO 


VFh 


SEOU 


VFC 


SWFD 


VD 1 ! 


5WFU 


VDC 


SGED 


vn 


SGEU 


VF9 


SCTD 


VF2 


SGTU 


VFA 


SLED 


VF3 


SLEU 


VFB 


SLSD 


VFO 


SLSU 


VFfl 


SNED 


VF5 


SNEU 


VFD 


SWTD 


V05 


SWTU 


VDD 


SPLT 


V>i3 


SXSN 


PD6 
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NAME 

SET INTERVAL TIBER 

SET PROCESSOR REGISTER 

SET TAG FIELD 

SET TO DOUBLE PRECISION 

SET TO SINGLE PRECISION, ROUNDED 

5ET TO SINGLE PRECISION, TRUNCATED 
SET TWO SINGLES TO DOUBLE 
SKIP FORWARD DESTINATION CHARACTERS 
SKIP FDRWARD SDURCE CHARACTERS 
SKIP REVERSE DESTINATION CHARACTERS 

SKIP REVERSE SOURCE CHARACTERS 
STEP AND BRANCH 
STORE DESTRUCTIVE 
STORE NON- DESTRUCTIVE 
STRING ISOLATE 

STUFF ENVIRONMENT 

SUBTRACT 

TABLE ENTER EDIT, DESTRUCTIVE 

TABLE ENTER EDIT, UPDATE 

TRANSFER UNCONDITI ONAL, DESTRUCTIVE 

TRANSFER UNCONDITIONAL, UPDATE 
TRANSFER WHILE EQUAL, DESTRUCTIVE 
TRANSFER WHILE EQUAL. UPDATE 
TRANSFER WHILE FALSE, DESTRUCTIVE 
TRANSFER WHILE FALSE, UPDATE 

TRANSFER WHILE GREATER OR EQUAL, DESTRUCTIVE 

TRANSFER WHILE GREATER OR EQUAL, UPDATE 

TRANSFER WHILE GREATER, DESTRUCTIVE 

TRANSFER WHILE GREATER, UPDATE 

TRANSFER WHILE LESS OR EQUAL, DESTRUCTIVE 

TRANSFER WHILE LESS OR EQUAL, UPDATE 
TRANSFER WHILE LESS, DESTRUCTIVE 
TRANSFER WHILE LESS, UPDATE 
TRANSFER WHILE HOT EQUAL, DESTRUCTIVE 
TRANSFER WHILE NOT EQUAL, UPDATE 

TRANSFER WHILE TRUE, DESTRUCTIVE 
TRANSFER WHILE TRUE. UPDATE 
TRANSFER WORDS OVERWRITE DESTRUCTIVE 
TRANSFER WORDS OVERWRITE UPDATE 
TRANSFER WORDS, DESTRUCTIVE 

TRANSFER WORDS, UPDATE 

TRAN5LATE 

UNPACK ABSOLUTE, DESTRUCTIVE 

UNPACK ABSOLUTE . UPDATE 

UNPACK SIGNED, DESTRUCTIVE 

UNPACK SIGNED, UPDATE 
VALUE CALL 

PRINTED IN U. a. AMERICA 





HEXADECIMAL 


MNEMONIC 


CODE 


SI NT 


ws c 


SPRR 


VB9 


STAG 


veil 


ITND 


PCE 


SNCL 


PCD 


SNGT 


PCC 


JOIN 


\lht 


SFDC 


EDA 


SFSC 


ed; 


SRDC 


EDB 


5RSC 


ED3 


STBR 


l>AI| 


STOD 


PES 


STON 


PBg 


SISO 


PD5 


STFF 


PAF 


5UBT 


PB1 


TEED 


PDO 


TEEU 


PDB 


TUND 


PE6 


TUNC 


PEE 


TEQD 


PE4 


TEQU 


PEC 


TWFD 


VD2 


TWFU 


VDA 


TOED 


PEI 


TGEU 


PE9 


TGTD 


PE2 


TGTU 


PEA 


TLED 


PE3 


TLEU 


PEB 


TLSD 


PED 


TLSU 


PES 


TNED 


PE5 


TNEU 


PED 


TWTD 


VD3 


twtu 


VDB 


TWOD 


PM 


TWOU 


PDC 


TWSD 


PDJ 


TVSU 


PDB 


TRNS 


VD7 


UABD 


VDI 


UABU 


UD9 


USND 


VDO 


USNU 


VD8 


VALC 


P00-?3F 
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UALC 
NAMC 
JOIN 
SPLT 
IDLE 

Slur 

EEXI 
HEX I 
5CN 
SCNO 

WHO I 
HEYU 
AOD 
SUBT 

MULT 

DIVD 
IDIV 
RD1V 
OCRX 
NT I A 

NTGR 
NTGD 
LESS 
GREQ 

GRTR 
LSEQ 
L0G2 
E1UL 
NEOL 
CHSN 

MOLK 
LAND 
LOR 

LNOT 

leo.v 

SAME 
VARI 
BSET 

DB5T 

FLTR 

OFTR 
I SOL 
01 SO 
I HSR 
DINS 



HEXA0EC1KAL 




CODE 


NAME 


P00->3F 


VALUE CALL 


PltO->7F 


NAHE CALL 


¥42 


SET TWO SINGLES TO DOUBLE 


Vf3 


SET DOUBLE TO TVO SINGLES 


VW 


[OLE UNTIL INTERRUPT 


V*5 


SET INTERVAL TIMER 


V46 


ENABLE EXTERNAL INTERRUPTS 


V*7 


DISABLE EXTERNAL INTERRUPTS 


V4A 


SCAN IN 


V4B 


SCAN OUT 


VitE 


READ PROCESSOR IDENTIFICATION 


V^F 


INTERRUPT OTHER PROCESSORS 


P30 


ADO 


pBi 


SUBTRACT 


P62 


MULTIPLY 


P83 


DIVIDE 


P8J. 


INTEGER DIVIDE 


P85 


REMAINDER DIVIDE 


UBS 


OCCURS INDEX 


P84 


INTEGERIZE, TRUNCATED 


PB7 


INTEGER HE, ROUNDED 


VB7 


INTEGERIZE, ROUNDED, DOUBLE P 


P86 


LESS TNAN 


P8J 


GREATER TNAN OR EO.UAL 


PSA 


GREATER THAN 


PBB 


LESS THAN OR EQUAL 


vflB 


LEADING ONE TEST 


PBC 


EOUAL 


PBB 


NOT EOUAL 


PBE 


CHANGE SIGN BIT 


P8F 


EXTENDED HULT1PLY 


P90 


LOGICAL AND 


PJ1 


LOGICAL OR 


P92 


LOGICAL NEGATE 


PS) 


LOGICAL EQUIVALENCE 


P91| 


LOGICAL EOJJAL ■ 


psS 


ESCAPE TO 16-BIT INSTRUCTION 


F96 


BIT SET 


P97 


DYNAMIC BIT SET 


P98 


FIELD TRANSFER 


P99 


DYNAMIC FIELD TRANSFER 


P1A 


FIELD ISOLATE 


P9B 


DYNAMIC FIELO ISOLATE 


P9C 


FIELD INSERT 


P9D 


DYNAMIC FIELD INSERT 
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HEXADECIMAL 




CODE 


NAME 


P9E 


BIT RESET 


P9F 


DfNAMIC BIT RESET 


PAO 


BRANCA FALSE 


FA1 


BRANCH TRUE 


PA2 


BRANCH UNCONDITIONAL 


PA3 


EXIT 


PAG 


5TEF AND BRANCH 


PA5 


INDEX ANO LDAD NAME 


PA6 


INDEX 


PA7 


RETURN 


PA8 


DYNAMIC BRANCH FALSE 


PAS 


DYNAMIC BRANCH TRUE 


PAA 


DYNAMIC BRANCH UNCONDITIONAL 


PAD 


ENTER 


PAC 


EVALUATE DESCRIPTOR 


PAO 


INDEX AND LOAD VALUE 


VAD 


(HARDWARE PSEUDO-OPERATOR) 


PAE 


HARK STACK 


VAE 


(HARDWARE PSEUDO-OPERATOR) 


PAF 


STUFF ENVIRONMENT 


VAF 


MOVE TO STACK 


pea 


LIT CALL ZERO 


pei 


LIT CALL ONE 


PB2 


LIT CALL 8 BITS 


PE3 


LIT CALL 16 BITS 


PBI| 


PUSH DOWN STACK REGISTERS 


VG4 


SET TAG FIELD 


PB& 


DELETE TOP OF STACK 


VB5 


READ TAG FIELD 


PBS 


EXCHANGE 


VB6 


ROTATE STACK UP 


PB7 


DUPLICATE TOP OF STACK 


VB7 


ROTATE STACK DOWN 


PBS 


STORE DESTRUCTIVE 


VBI 


READ PROCESSOR REGISTER 


PB9 


STORE NOIt- DESTRUCTIVE 


UB9 


SET PROCESSOR REGISTER 


PBA 


OVERWRITE DESTRUCTIVE 


VBA 


READ WITH LOCK 


PBB 


OVERWRITE NOH- DESTRUCTIVE 


VBB 


COUNT BINARY ONES 


VBC 


LOAD TRANSPARENT 


PBD 


LOAD 


VBD 


LINKED LIST LOOKUP 


PEE 


LIT CALL 48 BITS 



BKST 
DGRS 

BRFL 
BRTR 
BRUM 

EXlf 
STBR 
NXLN 
INDX 

RETN 

DBPL 
DBTR 
OBUN 
ENTP 
EVAL 

NXLV 

(IRW-) 

MKST 

(PCWL) 

STFF 

MUST 

ZERO 

ONE 

LTfl 

LTIS 

PUSH 
STAG 
DLET- 
RTAG 

EXCH 

R5UP 
DUPL 

RSDN 
STOD 
RPRR 

STON 

SPRR 
OVRO 
RDLK 

DVRN 

CBON 
LODT 
LOAD 

LLLU 
LT48 
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NAME 



VBE 
PBF 

PCO 

pel 

PC J 



MASKED SEARCH FOR EQUAL 

HAKE PROGRAM CONTROL UORD 
SCALE LEFT 
DYNAMIC SCALE LEFT 
SCALE RIGHT TRUNCATE 



SRCH 
MPCW 
SCLF 
DSLF 
SCRT 



RC-3 

PCS 
PC6 
pc 7 

pcR 

PC? 

PCA 
PC 6 

PCC 



DYNAMIC SCALE RIGHT TRUNCATE 
SCALE RIGHT SAVE 
DYNAMIC SCALE RIGHT SAVE 
SCALE RIGHT FINAL 
DYNAMIC SCALE RIGHT PINAL 

SCALE RIGHT ROUND 

DYNAMIC SCALE RIGHT ROUND 

INPUT CONVERT, DESTRUCTIVE 

INPUT CONVERT, UPDATE 

SET TO SINGLE PRECISION, TRUNCATED 



DSFT 
SCRS 
PSRS 
5CRF 
DSRF 

SCRR 
DSRR 
ICVD 
I CVII 
SHOT 



PCD 
PCE 
PCF 
EDO 
PDO 



SET TO SINGLE PRECISION, ROUNDED 

SET TO DOUBLE PRECISION 

INSERT MARK STACK 

MOVE WITH INSERT 

TABLE ENTER EDIT, DESTRUCTIVE 



SNGL 
XTND 
INKS 
MIWS 
TEED 



VDD 
EDI 
PDI 

vol 

ED 2 

PDI 

VD2 
EDS 
PD3 
VD3 

ED* 
P04 
»M 
EDS 
PDS 

VD5 

ed£ 
pd6 

ED7 
PD7 



UNPACK SIGNED, DESTRUCTIVE 

HDVE WITH FLOAT 

PACK DESTRUCTIVE 

UNPACK ABSOLUTE, DESTRUCTIVE 

SKIP FORWARD SOURCE CHARACTERS 

EXECUTE SINGLE MICRO, DESTRUCTIVE 
TRAN5FER WILE FALSE, DESTRUCTIVE 
SKIP REVERSE SOURCE CHARACTERS 
TRANSFER WORDS. DESTRUCTIVE 
TRANSFER WHILE TRUE, DESTRUCTIVE 

RESET FLOAT 

TRANSFER WORD, OVERWRITE DESTRUCTIVE 

SCAN WHILE FALSE. DESTRUCTIVE 

END FLOAT 

STRING ISOLATE 

SCAN WHILE TRUE, DESTRUCTIVE 

MOVE NUMERIC UNCONDITIONAL 

SET EXTERNAL SIGN 

HOVE CHARACTERS 

READ AND CLEAR 0VERFL1W FLIP-FLOP 



USND 

MFLT 
PACD 
UA6D 

SF5C 

EXSD 
TWO 
SRSC 

TUSD 
TOTD 

R5TF 
TWQD 
SVFO 
ENDP 
SI SO 

SWTD 
MVNU 
SXSN 
MCNR 
ROFf 



VD7 
EDS 



vd8 

ED9 



TRANSLATE 
INSERT DVERPUNCH 
TABLE ENTER EDIT, UPDATE 
UNPACK SIGNED UPDATE 
INSERT 0I5PLAY SIGN 



TRNS 
I NOP 
TEEU 
L1SNU 
INSG 
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PROCESSOR OPERATORS 

PROCESSOR OPERATORS, BY HEXADECIHAL COPE (Corn) 



HEXADEC I HAL 

CODE NAME 



VF3 



PD? PACK UPDATE PACU 

VD3 UNPACK ABSOLUTE, UPDATE UABU 

EDA SKIP FORWARD DESTINATION CHARACTERS SFDC 

PDA EXECUTE SINGLE MICRO, .UPDATE EXSU 

VDA TRANSFER WHILE FALSE. UPDATE TWL1 

EDB SKIP REVER5E DESTINATION CHARACTERS SRDC 

PDB TRANSFER WORDS, UPDATE TWSU 

VOB TRANSFER WHILE TRUE, UPDATE TWTU 

EDC INSERT UNCONDITIONAL IN5U 

PDC TRANSFER WORDS OVERWRITE UPDATE TWOU 

YDC SCAN WHILE FALSE, UPDATE 5WFU 

EDD INSERT CONDITIONAL INSC 

PDD EXECUTE SINGLE KICRO, SINGLE POINTER UPDATE EXPU 

VDD 5CAN WHILE TRUE, UPDATE SOTU 

EDE END EDIT ENOE 

PDE READ TRUE/FALSE FLIP-FLOP RTFF 

UOF CONDITIONAL HALT HALT 

PEO TRANSFER WHILE LESS, DESTRUCTIVE TLSD 

PEL TRANSFER WHILE GREATER OR EO.UAL, DESTRUCTIVE TRED 

PE2 TRANSFER WHILE GREATER, DESTRUCTIVE TGTD 

PE3 TRANSFER WHILE LESS DR EDUAL, DESTRUCTIVE TLED 

PE4 TRANSFER WHILE EOUAL, DESTRUCTIVE TEQD 

PES TRANSFER WHILE NOT EQUAL, DESTRUCTIVE TNED 

PE6 TRANSFER UNCONDITIONAL, DESTRUCTIVE TUND 

PE8 TRANSFER WHILE LESS, UPDATE TLSU 

PES TRANSFER WHILE GREATER OR EOUAL, UPDATE TGEU 

PEA TRANSFER WHILE CREATER. UPDATE TGTU 

PEB TRANSFER WHILE LESS OR EOUAL, UPDATE TLEU 

PEC TRANSFER WHILE E6UAL, UPDATE TEQU 

PEO TRANSFER WHILE NOT EO.UAL, UPDATE TNEU 

PEE TRANSFER UNCONDITIONAL, UPDATE TUNU 

PFO COMPARE CHARACTERS LESS, DESTRUCTIVE CLSD 

VFO SCAN WHILE LESS, DESTRUCTIVE SLSD 

PFl COHPARE CHARACTERS GREATER OR EOUAL .DESTRUCTIVE CGED 

VFI SCAN WHILE GREATER OR EOUAL, DESTRUCTIVE SGED 

PF2 CDMPARE CHARACTERS GREATER, DESTRUCTIVE CGTD 

Vfl SCAN WHILE GREATER, DESTRUCTIVE SOTO 

PF! COHPARE CHARACTERS LESS OR EQUAL, DESTRUCTIVE CLED 



SCAN WHILE LESS DR EOUAL, DESTRUCTIVE SLED 



PF!| CDMPARE CHARACTERS EDUAL, DESTRUCTIVE . CEOD 

VF4 SCAN WHILE EOUAL, DESTRUCTIVE SEQD 

PF5 COHPARE CHARACTERS NOT EOUAL, DESTRUCTIVE CUED 

VF5 SCAN WHILE NOT EOUAL, DESTRUCTIVE SHED 

PF3 COHPARE CHARACTERS LESS, UPDATE CLSU 

VFB SCAN WHILE LES5, UPDATE SLSIJ 
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PROCESSOR OPERATORS, GY MEJAOFCIKAL EOUE (Cant) 



HEXADEC I MAL 



MAKE 



PF9 COMPARE CHARACTERS GREATER OR EQUAL. UPOATE CCEU 

VF9 SCAN WHILE GREATER OR EQUAL, UPDATE SliEU 

PFA COMPARE CHARACTERS GREATER, UPDATE CSTU 

UFA SCAN VHILl GREATER, U"CATE SOTU 

PFO COMPARE CHARACTERS LESS OR EQUAL, UPDATE C1.EU 

UFB SCAN WILE LESS OR EQUAL, UPDATE SLFU 

PFC COMPARE CHARACTERS EQUAL, UPDATE CEUU 

VFC USH WHILE EQUAL. UPOATE S£OU 

PFO COWARE CHARACTERS NOT EOUAL. UPDATE CNEU 

UFD SCAN imlLE WOT EQUAL, UPDATE SNEU 

UFE HO OPERATION HOOP 

HFF IWIIB OPERATOR NVLD 



FUNCTIONAl DESCRIPTION OF OPERATORS 

This table provides a shorthand description of the action of each oper- 
ator, the table provides for each operator stqck tend It Tons, necessary 
to initialize the operation, a quick description of the action of each 
operator, the r&mltant stack condlttons t and a reference to the: ap- 
proprMte hardware flow £n*M, it ten. conditions *re fndicajted b^i a 
dash (-), neither register used; a mro (0), register emety; a one fl), 
register f ul 1 or val id; and a two (l) h this register ignored H 



Legend rjf symbols used: 



+ 


replaced by or loaded from 


A 


logical "and" 


e 


addressed Tjy 


/ 


divide 




as defined by 




than 


[ TS ] 


contents of 


—*■ 


exchanged wl th 


H 


memory 


<£& 


operation coffoiete 


> 


greater than 


t£> 


evaluate 


< 


Ib*4 than 


Mtft8 


roemgry protect bit 


>■> 


right shifted by 


1 CM 


it memory 


11 


left shifted by 


M 


rufn core memory 


> 


greater of equaT 


@>- 


p^etitfo «U On 


; 


less than or equal 


% 


mast significant digit 


■ 


equal 


left justified 


r= 


not equal 


-fr 


right Justified 


Jt 


times 


( ) 


contents pitMn are repeated 


+ 


arithmetic pTus 


<fe) 


hit equfvarfln^ 


- 


arithmetic minus 


AAd 


address adder 


A 


complainant of 


Cr 


,L C IH register 


and 


Engllsti conjunction, 


CR 


Specific bit of "C 11 register 


or 


logical "or" 


rC 


"C ,h register 
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AlW allow ir&aary protect to 
Interrupt 

CHPL conditional halt level 

COMT compare type Operators 

DERR descriptor error 

DFRJ displace from right 
Justified character 
position 

0TB 4*5iinatfon charatter 
pointer regi ster 

DIC destination character 
pointer, taken in 
reverse order 

DPRF dastltiatlon pa(nter read 
only f I ip-f lop 

OREL destination pointer 
rtqui red 

Q&Z 443tination SlEa register 

DTRJ displace to right 
justified character 
pO&tt Jon 

EELX ^'register equflls load H 

EE7L E-register equals ^era 
or MADF 

E*PF ejte^ute singly pointer 

fl Fp— flop 

EXPL execute s(ngle pointer 
level 

FXSF execute singly shot 

flip-flop 

E*tf ekternal st^n flip-flop 
FINI f Sni*h of end edTt 
IHBK inhibT t back up 
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«01F novo with inSafi or move 
rilth Moat 

MHMC move? nutnerlc unconditional 
Of move characters 

UfiLJ. V h * F > operators 

NINO not "Insert overpunch" 

NYLTJ Invalid operator level, 

and part of interrupt 
handler 

NYLF Invalid flip-flop (for 
pseudo call HVLD) 

P2R2 binary two storm In P2 
Initrrupt parameter 

P2R3 binary three Scored \f\ PI 
Interrupt parameter 

P2R4 binary four stor&d in PZ 
inter rup t pa rams- te r 

QpQl frtvalid operator Interrupt 
flip-flop 

Q.F02 presence btt Interrupt 

fnp-fiop 

QF03 memory protected interrupt 
flip-flop 

QF04 segrnented array Interrupt 
flip-flop 

RNTR ftturnTng to t-able edit 
mode from Interrupt 



SEQD source character equals 
de&t- char. 



£ERR error resufctinj fn 
compare test 



5IB soprcB tharacTur pointer 
r*U Titer 
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FAMILIES F, G, H GLQ5SARY OF UN I Q.l>^ NAHES (tOHT) 

SIC scpurto character pointer, TEE.L tabU enter «dTl level 
taken in reverse order 

TFOF trmt/false occupied 

SQPF source pointer equal a an flip-flop 
operand 

UAEL unpack abaoluie level 
SOTU Jean or transfer while 

cotnpare USNL unpad*, signed level 

SSZ source sit* mtgiittr* UPDF update flip-flop 

TEEF table entar- edit fl fp-f top XRQF X register It occupied 
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HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BfiOF 


AROF 


BROF 


POMF 


UALC 


C 


Value Call 





2 


Dnn ■* [ay liable one] , HAnn = 

[Dun] + [syllable two], 

Ar-MgHAnn, If A (50:3] - 0X0. 

then AROF-1 

If A[50:1] - 100, tban 

AES0:35)«-1) and AROF-1 

If A[50:3] - 001 , tban 

At ■-MS IRK 

If A[50:3] - 101 . then 

Ar+tl@D.D. 


1 


2 


Cl 


P3F-7F 


NAHC 


C 


Name Call 





2 


Dnn = ^syllable one] h MAnn = 
[Dnn] + [syllable two], 
Ar-MAnn, A[5D:3]-001 , and 
AROFH . 


1 


2 


CS6 


Ikl 


JOIN 


C 


S*t two 

singles to 
doub 1 e 


I 


1 


Ar*Yr, ARDF<D, and BR4Jfl 





1 


C53 


Vb} 


5PLT 


c 


Set double 
to two 
s i ng 1 es 





1 


Yr»Ar, BR4Sf-0, Yi-IrM, and AR0F--1 


1 


1 


CS3 


vW 


IDLE 


c 


[die till 
interrupt 




" 


1 1 WF-*-0 . Processor operation 
suspended until (EKTI, PTPI, 
or ITIS)«I 


- 


" 


CSS 


WiS 


SIRT 


c 


Set Inter- 
val timer 


1 


2 


Ar 15 Integer lied. Interval 
tiner+A [I0:tl] 





1 


c;i 



HEX CODE 


MNEMONIC 


FAMILY 


OPCRATOIl 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AfTER 
OPERATION 


HARDWARE 
FLOW CHART 


ARflF 


Sfi«F 


AllOf 


0R6F- 


vW 


EEKI 


t 


Enable 
external 

Interrupts 




- 


HCSF-0 and IIHF-iO 


- 




CS5 


v<»7 


DEI 1 


t 


Qi eeble 

external 
interrupts 


~ 


" 


1 IHFfl and NCSF-1 






c-55 


KM 


SEHl 


C 


Seen It 


1 





Br-flPX ; ; |Ar] 


11 


1 


C57 


V*B 


SCHO 


C 


Seen out 


1 


1 


Sr-«p!!;;(Af) 


9 





£59 


V4E 


U1HDI 


C 


Read pro- 
eos lor 
idantif i- 
catlon 





1 


Processor Idetitlf icatlofl*A(2:3t 


1 


I 


. C5I. 


VW 


HEYU 


c 


lAtvrrupE 

other 

processor 


- 


* 


npi-i 


" 




«* 


P80 


ADD 


* 


Md 


' 


r 


Dr-»r*»r oc BrVr^ArXr»»r1fr tf 

ap.*.5 * 1 imi/or ems - I 





' 


AJ 


«l 


SUBT 


A 


Subtract 


t 


l 


Br*6r-Ar or BrYr+BrYr-AfSr If 

AAliS ■ 1 and/or BR^S - 1 





1 


*3 


PoJ 


j MULT 


A 


Hultip>v 


1 


i 


Br-BriAr or BrY ri-B rY r *A rX r If 
AHI>9 - 1 tid/cr BM - 1 





1 


MS 



HEX CODE 


HNEMOMIC 


fAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 

OPERATION 


HARDWARE 
FtOU CHART 


AROF 


BROF 


AROF 


BR.DF 


P83 


DIVC 


A 


Divide 


1 


1 


flr-fBr/Ar or BrYr+BrYr/ArXr if 
AM - 1 and/or BRJtJ - 1 





1 


A2k 


p8* 


IDIV 


A 


Integer 

divide 


1 


1 


Br*Br/Ar until BlM:6J = or 
BrYn-BrYr/ArXr until 
BMsSl - 13 end Y[lt7:9] - when 
AR^g - 1 and/or BRl(9 ■ 1 , 





1 


Mk 


PS 5 


RDIU 


A 


Remainder 
divide 


1 


1 


Br/Ar until B[H:6] *0 and Br*-BB. 
BrYr/Arxr until B[¥l:6] - 13 * " 
Yt*7:9] - and Br*-BB whan 
AR4? = 1 and/or BRI)9 - 1 





1 


A2<| 


»85 


OCRX 


A 


Occurs 
index 


1 


1 


B[15;1*]M(eH5il6]-l)«A['t7:l61}+ 
All 5i 16] 


D 


1 


A51 


PB6 


HTIA 


A 


Integer izc t 
truncated 


a 


1 


Br«by B[J|li:6] when BRW - 
until B[l>4:&] - 
Brs-ahy B[Ml:b) when BR46 - 1 
until B[I>4:£] - 





1 


A 42 


PS 7 


NTGR 


A 


Integer ize, 

rounded 





1 


Br ■:< by B(Wi;6J when mki ' 0, 

until Bt4<ft6] - 

Br >' by B[I|1|:6] when BM6 - 1, 

until B[Wi6] - 

Br^[Br] + 1 when Y[36:3]M 





1 


A<t2 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAHILY 


OPERATOR 


COHOITIONS 


OPERATOK ACTION 


OPERATION 


FLOW CHART 


AROF 


BROF 


AROF 


BROF 


VB7 


NTGD 


A 


Integer Tze, 
rounded p 
double 
precision 


G 


1 


6R«lJf-l if BR<I9-Q. 

BrYr » until B[H;6l - 13 * 

lW:3] - when BRH ■ 1 en" 

BRItb - * B[Mi:6]-I3 

BrYr ■:■: until B[^4:6] ■ 13 end 

lW-.il - when BRd£ - and 

B[W:6]>I3 

BrYr.-BrYr + 1 rf XRjB - 1 





1 


A47 


P98 


LESS 


A 


Le&s than 


1 


I 


BR0O«-l and B[50i5O]-<-O If Br-:Ar 
B(SO;5H*<J if BriAr 







A38 


p8s 


GREQ 


A 


Greater 

thin equal 


1 


1 


BROCM and B[50:50]~0 If BriAr 
B[50:5l]*« If Br<Ar 







A38 


p8a 


GRTR 


A 


Greater 

than 


1 


1 


BRKH-I and B[50:S01«-0 if Br>Ar 
8t50:50l"-CI if BriAr 







A38 


P8B 


LSEO 


A 


Less then 
or equal 


1 


1 


BROCM and B[5rj:5Q)-0 If BriAr 
B[50:S1 J-t-0 if BoAr 


D 




A3 8 


VBE 


log: 


A 


Lead i ng 
one teat 





1 


tr~f(«mi + I) 8 







A53 


p8c 


EQUL 


A 


Equal 


1 


1 


BROIKI and B[50:5Q]-4> If Br = Ar 
«[50;5l]*fl If Br * Ar 







A38 


PSD 


NEQ.1 


A 


Not equal 


1 


1 


BROOf-l and »[50:Sul-H> if Sr * Ar 
B[SO:5l3*<] if Br - Ar 


G 


' 


A38 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR, 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHAftT 


AROF 


BROF 


AROF 


BROF 


p8e 


CH5N 


A 


Change 
5 I gn bit 


1 


1 


AR46<£AR!|& 


1 


2 


AH£ 


pSf 


MULX 


A 


Extended 
mul t ipl y 


1 


1 


BrYiWIrxBr and BR49-1 If BR43 ■ 
BrYr-Ar-XrxBrYr If BR*9 - 1 





1 


A15 


P90 


LAUD 


B 


Logical 
and 


' 


1 


Brnn*-1 when BRnn = 1 and ARnn ■= 1 
If ARM = 1 or BR'fl - 1 then 
YRntvl when XRnn = 1 and YRnn - 1 





1 


Bl 


P91 


LOR 


B 


Logical or 


1 


1 


BRnn< 1 when BRnn ~ \ and/or 
Arnn = 1 . If AR49 » 1 pr 
BR49 - \, then YRnn«-l when 
YRnn " 1 and/or KRnn - 1 





1 


ei 


P32 


LNOT 


B 


Log i ca 1 
negate 


1 


1 


A[47!W]fAA[47!li8J when BR49 - 
Al^sWl-aAEMsW] and 
KH7ili8]-4X[lt7:W] when BM9 - 1 


1 


2 


b; 


P93 


LE1V 


B 


Log i cal 
equiva- 
lence 


1 


1 


BRnn^l when BRnn =° ARnn 





1 


Bl 


PJ4 


SAME 


B 


Logical 
equal 


1 


1 


BROO^-1 and B[50s50]-t-0 when 
A[S0:51] - BtSOrJl] 
BlS0:5l]«-D whan A[SO:5l] V 
B(50:51]. If AR4S = 1 or BR49 = 1; 
BPOCH-1 and BI5O:50]-<0 when 
A(50:51] - E[SO;5l] and X[S0:51] - 
Y[50;5I] or B[50:511<0 tf 
AlSOtSl] * B[5D:52] or X[50:52] t 
Yl50:52J 





1 


B2 











HECESSARY STACK 




STACK AFTEft 


HARDWARE 


HEX CODE 


HNEMONIC 


FAMILr 


OPEKATDR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AWf 


a nor 


AMOf 


BBOF 


P95 


VMI 


- 


Escape to 
1 6-b 1 t 

E nit ruc- 
tion 


- 


- 


UARF»I 


- 




PI 


P94 


BSET 


S 


Hit sat 


1 





K - [second syllable], TOA+K, 
T0«*(K.-1) . 0IS»(D-K) . and 
BFiOO-l. ARnn+BftDO: iTCA! TDM, 
anil OH 


1 





B17 


PS7 


DBST 


B 


Dynamic 
bit set 



1 


1 

11 


Integtriiad valtje of Br * t. 
T0A*K, TOM^(K-l), 
DIS«-[0-lO, and MMM . 
ARnrr-6RO n r:T"0A 1 TOH srrtf OtS 


1 





BIS 


P98 


FLTR 


B 


Field 
transfer 


1 


1 


K - [second syl labia] h 

G. - [third syllable], 

L = [fourtb syllable]. toa-k. 

T{JK«-K-i., «id &IEMG-X). 

Br*4r : ;TOA, TOM. and DIS 





1 


Ert 


P33 


DFTF1 


B 


Dynamic 

field 

transfer 




D 
Q 
1 


1 
1 

1 
1 


Integerlzed value of Br - L. 

Br-^r 

Inteorrized value of Br - E. 

4C«-AA and Br-Cr 

Integer-Tied value of Br =■ K. 

Br-BB 

TOA^K, TOrH-(K-L), and 

DIS--(C-K). 

Br^Ar i :Tt>A, TOM, dnd HIS 





1 


E6 



5 

s 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


PSA 


1 SOL 


B 


Field 
isolate 


1 





G - [second syllable] and 
L - [third syl lable] . 
TOA~(l_-l) , T0M*il7, and 
DIS»(C+1-L). Br--Ar: :TOA, TOM, 
and CIS 





1 


BI3 


P3B 


01 SO 


B 


Dynamic 

field 

Isolate 








1 

1 
1 


Integerlzed value of Br - L. 
C-(L-l) 

Integerized value of Br - G. 
T0A--IL-1), T0M*I>7, and 
DIS* (0+1-1.), 
Ar»Br::TDA, TOH, and DIS 


1 





615 


P9C 


INSR 


B 


Field 
rnsart 


1 


1 


Second syllable - K, third 
syllable - L. TOA*K, TOM*fK-L), 
and DIS-(L-I-K). 
Br+Ar; :TOA, TOM, and DIS 





1 


B9 


P90 


DINS 


B 


Dynamic 

field 

Insert 


1 



a 


1 

1 
1 


Integerlred value of Br = L. 
Br->Cr 

Intagerlzed value of Br ■ K h 
TOA-K, TOMk-l) , and 
DIS«-(L-1-K] . 
Br.-Ar::T0A. TOM, and DIS 





1 


Bll 


P9E 


BRST 


B 


Bit reset 


l 


D 


Second syllable - K:T0A--K, 
T0M«-(K-O, DIS*[0-Kj and 
BRWW1, ARnrn-BROO: :TOA, TOM, 
and DIS 


1 





Bl? 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


P9F 


dbrs 


B 


Oynamlc 
bit reset 



1 


1 



Intagarrzed value Br •* K. TOA^-K, 
TOhMK-1), DI$+(0-K), and BBOO-H). 
ArnrH-BROO: :TOA, TOM, and HIS 





1 


tlj 


PAO 


BRFL 


C 


Branch 
false 


1 


2 


[Sotond syllable]-H;[7:B] , 
PSR-h;[7;3]. C[7:BK[T5i8], 
[Third syllable]-rf:[7:8], 
PIRi-Cl IZ; IS] , HA*[PIR)+EPBRJ, 

end Pr-i-M§t» If ARDO . 

PSR-PSR+3 and ADJlO.l) If AROO - 1 





S 


C« 


FA1 


BRTR 


C 


Branch 
tru* 


1 


S 


(Second svllabl«]-C[7!3] 
PSR>-C(7:3], C[7:8]-*C[15:8], 
[Third sytlab!eH:[7:8], 
PIR+C[IS;IJ], MA+[PIR]+[PBR7, and 
Pr**eMA If AROO - 1, PSR*(PSR+3) 
and ADJ(0,1J If AROO - 





2 


CM 


PAS 


BRON 


c 


Branch un- 
cond J tlonal 






[Second syl lable]+C[7:8] , 
PSR-C[7;3], C(7:8]+C(15:a], 
[Third 5yllsl!lel-»C[7:8f, 
PIP*CJ1S:13]. MA<-[PIRHfBR], 
and Pr+rtpHA 






C<tb 


PA3 


EXIT 


c 


Exit 








Cr-+lg[Fj+l , PSR*<;[35:3] , 
LL*C[|8:5] , PDR*C[I3: 14] , 
WBOSP.1 + 1 , 

BOS Interrupts - [Fl - [BOSRJ+I , 
Cr+Me[F], F«-[F] - C [ 13: 14] , 
BUF^tF] - C[I3:|I)I. SUFL~1 
when [TEMP - IBUFllO. 
Crt«S[B«ir] and PBFt-iCI 19:20] 








C30 



NECESSARy STACK 
CONDITIONS 



OPERATOR ACTION 



STACK AFTER 
OPERATION 



HARDWARE 
FLOW CHART 



Step and 
branch 



Index and 
1 oad name 



If At50:3] = OOi . Cr*+liAr, 

If A[50:3] = 101 j Cr^HfiAr. 

If C[50r3] = k 0; Cr>Ar, 

ADj(o.l) and Ar*0 

If C[SD:3] • 001 ; Cr-Ar 

If C 1 50 : 3 J - 101 j Cr-.Ar 

If £[50:31 - 100; TEMP<-C[l9:20l , 

A[29:10]*<:[(l7:t0] . 

TEMPf[TEMPj+A[39r20], 

C[19:Z0]-8UF1, M+£rp[BUF;] , 

QCSF^I If CVFsFVF. 

P5R^[PSRl+3 If QC6F = 

If ftCSF - 1 ; syl labTa two 

[7:3]+PS«, PIR«-syl1able two 

[Jt:5]+ syllable three, and 

PROF-0 

If A[50:3J - 0x0; Ar«Br, 
Crt-Ar, and AR0F«-1 
If A[50:3] = 001; Ar-Cr, Cr^tlSAr 
If A[50:3] - 101 and ARiiS = 1 ; 
InvaUd operator interrupt occurs 
If A(50:3] ■ 101 and AR45 = 0; 
inttgeriied value of 
B[i9:!0t->A[19:20] , ftR'tS-^l . 
AR46-1 , Cr-^gAr, 
If C[50:3] - 101 and AR45 = 1 [ 
[nvalld c-peratar Interrupt occurs 
If C[50:J] - 101 and ARA! ~ 0; 
Ar<-Cr 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AROF 


BROF 


AROF 


BROF 


PA6 


INDX 


C 


IndeK 


1 


1 


If A[!0:31 - OxO; Ar*-»Br, 

Cr+Ar and AROF.-l 

If A[50:31 - 00! i 

Ar»cr, Cr+tlgAr 

If A[S0:3) = 101 Slid AM5 - I ; 

Invalid operator Interrupt occurs 

If A[50:3] - 101 and AM5 - 0; 

inteceriled value of 

Bl19:IO]+All9:iOI, 

AltfS»l and AM6<-1 


1 





CI 


PA7 


RETN 


c 


Return 





1 


Cr*HS[F]+l, f>SR*CE35:3], 

LL*C(tS:5], PDR-CIUjH], 





1 


C30 




























1 


2 


S»F-1, 

BOS lnterrupt+0 - [F] - [BOSRl-H , 

Cr*rf§[Fl; F+[F] - C [ 1 3 : 1 41 , 

BUF-IF] - C[13:ll|]. SUFL*I wlien 

[TEMP] - lBOF!lO,Cr*flS[BUF) and 

PBFM:H9;!0i . If BI50:30] - 

0x0 or 100; operation T& 

complete. If Bl50;31 + 

0x0 or 100; ADJ[t,2}, 

Cr+«SAr until Cl50:3] ■ 

0x0 or 101 


1 


1 





z 



o 
o 



NECESSAR* STACK 
CONDITIONS 



Dynamic 

branch 

false 



Oynarfllc 

branch 

true 



OPERATOR ACTION 



If BRDO • 1 ;® 

If BROO = and A[50;jJ ■ OxOi 

Ar Is Integerlzed, PSR+fl If 
AROO = or PSR^3 If AROO - I, 
A[2D:20]^PIR, and PROM). 

If BROO = and A[50:3] =■ 001; 

Cr+tWAr 

If BROO - a, M50:3] = 111 i 
sequence error 

tnterrupt-A[T8:S] j" LL. 

1PSR, P I ft . and P0R]<[PCU] If 
A[I9;S] ■ LL 

If BROO - 0;(£D 

If BROO - I ind A[50:3] = 0x0; 

Ar Is lntegerlzed, Psfh-D ff 

AROO = or PSIN-J If AROO = 1 , 

A[20:Z0]*PIR and PR0F-K1 

If BROO - 1 and A[50;3l - 001 ; 

Cr+tigAr 

If BROO = I and A [50: 3] - 111 i 

sequence error 

Inter rupt«-A[l8:S] i* LI, 

[PSR, PtR POR]+[PCW) 

if [18:5] - LL 



STACK AFTER 
OPEftAT I ON 



HARDWARE 
FLOW CHART 



d>5 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROFl 6R0F 


PAA 

PAB 


OBUN 
ENTR 


C 
C 


Dynamic 
branch un- 
condl t Tonal 

Enter 


1 



2 




If A[50:3] - 0x0: Ar Is 
rnttgerlzBd, PSR«-0 If AROO - or 

psn*3 rf aroo - i . 

A[20:20]-*PIR and PROF«-0* 

If Al50:3] - 001 ; Cr*t»Ar 

If M50:3] - 111 : sequent* error 

lnterrupt»All8:51 # LL, or 

[PSR, P1R, PORMPCVI if 

[•S=51 - LL 

Cr*ttg[Fj+l . Inval Id operator 

Interrupts [50; 3] i< 001. 

ArSr , Cr++1£Ar until 

C[50:3) -111. Sr+£r, 

Cl50i)H>ll, 

[CrMfDR, PSR, PIR, NCSF, and 

LL), [FOR, PSR, PIR, AMD LLMXr] . 

M*[cr]e(F]+i. crHiein, 

C[Ii5rlO]*A[ft5:IOl, 
C[3S:!0]+A(3S:IO], C[I8:5]+LL, 
m-CrSIF], DLL+F, 
Crt-M@[PDR], Sequence error 
lnterrupt*C[50;3] i< 01), 
PBR<-C(19:I0! If C[;0:3] = 111 , 
Pr*W[PIRl + [PBRJ, and® 











C^5 

C3 



Eval uste 
descriptor 



Index and 
load value 



Ha rdwa re 

pseudo 

operator 



NECESSARY STACK 
CONDITIONS 



OPERATOR ACTION 



Cri-MgAr and Ar+Cr until 

CESO: J] - 0x0 nr A[50:3] ■ 101. 

If A[50 = 3l - 0x0: Ar^'Br, 
Cr+Ar and AR0F--1 
If AESQ:3I = 001; Ar+Cr, 
Cr^MeAr. If A[50:3] - 101 and 
AR45 = l| Invalid interrupt 
occurs. If A[50:3] - 101 and 
AR^iS ■= 0| Inttgerlied value of 
B[tS:;0]^[13:J0i, AK45H, 
AMfc-1 , and Cr+wgAr 
If C[50:3] pi 0x0; Invalid 
operator Interrupt c-teurs. 
If C[50:3] - 0x0; 

Art-Cr, Cr+flgAr 



TEKP+ISl + l , TEHP^TEHP - F, 
F--TEKP + F. E[l3:lil]-TEM , Pil3;l J t3 , 
B|5O:3!'-011 r BBOF^-1 , ADJ(0,0), 
and® 



STACK AFTER 
OPE BAT I ON 



HARDWARE 
FLOW CHART 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERAT 1 ON 


HMDKARE 
FLOW CHART 


AFtOF 


BROF 


AfttJF 


BROF 


VAE 

PAF 


PCWL 

STFF 


C 

C 


Hardware 
psaudo 

operator 

Stuff en- 
vironment 


1 


2 


BKPI - 1 , XpnCr, Cr-O, 
C [32 : 1 31^-f 1 ft , C[12:13]*F0R, 
CI35I3MSR, psr--X[350!. 
PDR+-X[13: Ul PIR«-X[32:13], 
AOJtO.Ol, Br*Ar, Ar-Cr, 
SBR»[5J+I , SBR^SBR-F, F-SBR+F. 
B[l3:U]--SBR[13:l'l]. ADJ(u,0), 
Clip Icy update if needed , 
LL*X[IB:5], Cr+ftePOR, PROF+O. 
Sequence error 
rnterrupt*t[50;3] * Oil 
Presence bit Tnterrupt+CR^7 J 1 1 
PBR~C[19:203* Pr+flR + PBR, and 

If A[S0:3I * 001; invalid 

interrupt occurs ► 

If A[S0;3T • 001 end AR46 • 1:® 

If A[50:3] - 001 and ARW !< 1 ; 

Dnn*-A[13:5] , BtlF»[Dim] . 

6UF2<-[0nnl , Cr**e[Dnn] , 

If C(50j3] f* OH; sequence error 

Interrupt occurs. If C [50 :31 - Oil 

and CPA7 - 1 or CR« - 0; 

gUF4*C[lJ;l<t], 

BUF2+[BUF2] - IBUF4], and 

Cr*Me[BUF2] 

If C[50:j! - Oil , l*>*7 ' 0, and 

CRA6 - ); A[lt5:IO]+CCiS:10], 

C[2S:iaW[*5:10], 



1 



2 


C5 
C)8 



o 
o 



HEX CODE 


HMEKONIC 


FAM 1 LV 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


:arof 


BROF 


PAF 
(Cent! 

VAF 


HUST 


t 


Move to 
stack 





1 


If [StIRl - C[39:ZO): 
A[35il6]«-[«05R] + :[35:16], 
A[lS:5l*0, AR46*1 , and® 
If 1SHR] / C[33:20]; 
Cr*fl&;ED00]+2, prasance bit 
I nterrupf-CR47 ™ 0, 
TEHP*C[3S;20] , Cl39:20]*0, 
t[2S!lO]*-AH5:10]. invalid indaK 
intarnjpt-TEH[>>C(39:20] , 
Cr--Mec(19;20] + : [39:20] . 
presence bit inttrrupt-t-C^? = 0, 
A[35:I6]^[»0SR]+C [35:1«Jj 
A[l8:5]+«, AR46*I , and® 

[Cr]+0, C[13!lli3-[$] - IF], 
C[!8:5]*LL, 

C[3S:l6]i-IS] - tEOSR] , 
C[50!j]«<lll . H--Crg[B05R] . 
BUF2i-[D0O] +■ 2, Cr^HteroOOl + 2. 
presence bit Interrupt occurs if 
CR<(7 = 0, pseudo call on Pti7, 
Invalid index occur 5 if 
B ™ntissa-:0 or M38!33J»C[39:2D] . 
Ar-WC[19:20) + A[1S:20] , 
SNR^5£I9:20] , BROF+O, 
B0SR*A[19:J0l, LOSR^Al 13:20] +■ 
A[33:20J , TEMP = A[1S:20] , 








C3E 



VAF 

(Com) 



ONE 
LTB 

LT16 



Lit tal I 

zero 

Lit call 

one 

Lit ca 11 
eight bits 

Lit call 

5 Ixtflfln 
bits 



NECESSARY STACK 
CONCITIOKS 



OPERATOR ACTION 



STACK AFTER HARDWARE 
OPERATION FLOW CHART 



AROF BROF 



Cr++ie[B05R] , B0SR+«roce55Or I. On. 
S*C[3S:16] + [BOSR], 
BI)M[TJ:l'lJ. MS] - [BUF], 
BUF-*-[Sj - [BUF] ,itact underflow 
Interrupt occurs if BOSR>F, 
O+l^lBUF]; sequence error Inter- 
rupt if C[5°-3J * Oil. 
If CRl|6 - 1; BUffOtLLl - C[l3:lM 
and Cr»Me[BUF] if BOSRSF. 
If CR46 - 0; Ar-Cr, 
Cr+tielDOOl + Ijdlsplay update 
if needed andQ£ 
If CR^fr - Isdlsolay update if 
needed and<Q& 

[ArHJ and® 



E»r]-0, AROO^I, and® 



IAr]*0, [second sy I labl«]-»C [7=6], 
Cr-*Ar, anc(£D 

[Arl-rO, [second syl lablel--C.[7:Bl , 

Cll5;8.]-*[J:8], 

[third syllahle]*Ct7:6]. 

Ar*Cr, end®) 



013 

OH 



VB5 



DLET 

fiTAG 
EXCH 
RSUP 

DuPL 



Push down 
stack 
regi ater 

Set tag 
field 

Del eta top 
Of itack 

Read tag 

field 

Exchange 

Rotate 
stack up 

D-up I icatft 
top of 
Stack 

Rotate 
stack 

down 

Store 
destructive 



MECESSAftY STACK 



OPEJWQR ACTION 



<5o> 



&[SI>:3KA[2;3l 



C(2:3MU:3] p AnK> h arrd ArK> 
Ar-+Br 

Cr*-Ar, AP,0F-^0 b ADj[l,l), Ar--*Br 
ADJ{l ,0) h Br-^Cr h 

Ar+Br and Xr-i-Tr 



Cr<Br h ADJfJ ,1) h Ar+->-Br h 
ADJ ,0), BnCr, and Ar~-B r 



H-^-BreAr h memory protfttt inter- 

rupt ff M£Ar has M&48 - r 



STACK AFTER, 
OPERATION 



HARDWARE 
FLOW CHART 



017 

07 
D& 



HO CODE 


HNEHONIC 


FAN 1 LY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 1 
FLOW CHART 


AROF 


BKOF 


AROF 


OROF 


UBB 


RPRR 


D 


Re»d pro- 
cessor 

register 




I 


r.r»Ar, All3;20}+ICMgC[S:o] 


1 


2 


019 


PBS 


STON 


D 


store non- 
destruc- 
tive 




1 


rH-BrS[Ar]^ memory protect inter- 
rupt if K6Ar lias MBliB - 1 





1 


DJO 


UBS 


SPRR 


D 


Set pro- 
cessor 
register 




1 


IOKA[lS:ZO]ee[5:6] 





D 


DZO 


PBA 


OVflO 


D 


Overwrite 
destructive 




1 


ie-Bre[Ar] regardless of KB48 





a 


D30 


VBA 


ROLK 


D 


Read with 
lock 




1 


rt*-Bre[ArJ and Ar~MgLAr) regard- 
less of HBltS 


1 





D30 


PBS 


ovum 


D 


Overwrite 
non-de- 
structive 




1 


hVBr8[Ar] regardless of HBAB 





i 


D30 


V8B 


CBON 


D 


count 
binary 




1 


Ar*"1 ■=" in Ar if A(50:3l - 000 

Ar«-"1's" in Ar and Xr If 
A[50:3) - 010 


1 


2 


021 


VBC 


LOOT 


D 


Load trans- 




2 


Cr+-Ar, Ar+fieUrJ 


1 


2 


oS 


PBD 


LOAD 


D 


parent 
Load 




2 


If A[50:3l * 101 or 001 ; invalTd 
operator interrupt occurs 
If A(50:3] - 101 and AR*5 - 0; 
inval id operator Interrupt occurs 

















NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AROF 


-Wlf 


AW>F 


BROF 


PSD 












If A[50:3l ' 101 anil AR47 ■ 0; 








(Cont) 












presence bit Interrupt occurs 

Cr*Ar, Ar+M§[Cr), 

If A!50;3] - 000, 100, 110, or 

001; ® 

If A[5uTj] - Oil or 111; Invalid 

operator Tntarrupt occur? 

If A(SO:3l - 010; KrtflStAr] and 

lf~A[50:3] ■ 101, AW - 0, 
and AM - °[ A[13:10]+BUF 1 
and © 








VBO 


LLLU 


D 


Linked 
list 

lookup 





i 


If B[50:3l il OkO; Invalid 
operator Interrupt occurs. 
If B[S0;3J - 0*0; Br Is 
Entegerlzed and rounded and 
ADJ(I.I) 

If 8[S0:3J * 101, BR*7 l" 1, or 
BR^5 f* 0; Invalid operator Inter- 
rupt occurs. TEMF**tl9:20], 
BUF*OE33;20] Cr-*Ar, Ar+fl and 


1 





0J6 
































ADJ(0,1) 




















Ar*-lntft$erlzad value of Br, 




















XrtO, YrtO, BUF2+t[19:20], 




















BUFJtttlSilO], Y[I3:20]-C[19:IO], 




















X[19:20M[I9;20), 




















If BUFIsBUF; Invalid Inde* Inter- 




















rupt occurs. 






1 



VBD 

(Cant) 



LUS 



Lit call 
48 bits 



Kmkad 
lurch for 



ttECESSAR* STACK 



OPERATOR ACTION 



If BUFIlWFi Cr^gBUFJ + TEHP, 
B[27:28]*C[47:28], 
tf C[I9:J0] - 0; Ar»J, Xr*<J, 
AAOCn-l , AR4o*l , and® 
If CM 9 : 101 i 1 0; Ar*Xr, Xr»0 
and<j£l!f A[27:28]"C['i7:2B1 
X[l9:20H'tl9":2O), 
Y[I9:J0]~C[19:20). BUf 2-^[19:20] , 
8UF3-Ctl9r20], r[19:20l+C[19:20] , 
X[19:20l*<;ElS:20], and the opera- 
tion Is repeated by cornea r Trig 
BWF2 to BUF. 

PSft+0, ArH), PROF**, 
Pr**?PIR + PBR, Ar«-Pr, and 
A[50:3]-O 

If A[50:3] !* 101 I Invalid oper- 
ator interrupt occurs, 
tf A[50:3) - 101 i Cr+*r, Xr^-Br, 
AD J (0,0, 

If CltS - 1; TEHP*Ct 39:20] and 
BUF+C 139:20] 

If C45 - 0; TEMP*tt 39:20] - 1 and 
BtlF»<:[33:ZQ] - 1 «r N! BUF + 
C[19:20J, C[39;20!-B(JF, 
Ar**r(LAND)Xr, Br»Br(t.AMD)Xr, 
tf AE50;3l - B[50:3) and 
A[lf7:<«e] - tW-.litl; Ar+O, 
Xr-H), »[lg:J0)+C[39:2O]. and® 



STACK AFTER 
OPERATIOH 



HARDWARE 
FLOW CHART 



D23 



s 

5 
o 
o 



^> 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


VIBE 

tCont) 












If A[50:3] i< BI5D:3] or 
Afi7:*8] i< B[it7:lt6]; 
TEHP-nC US: 303-1 , 0UF"^[39:Z0]-1 , 
and operation returns to 
Arf".r(UW&)Xr, Br+-8r-(LAND)Xr. 
If Ar - Br wtien C(39:20] . t); 
AROO+I , A*46*-l , and® 








PBF 


HPCU 


B 


flake pro- 
gram con- 
trol word 





2 


Pr**ePIR + PBR, ArM>r, 
»[50:3]+Hl 


' 


2 


DI6 


PCC 


SCLF 


E 


Scale left 





1 


(Second syl lable] t :n, 

Ar-Hntegerlzed value of Br X \Q n 

and® 

If n>!2; OfTF*1 and® 

If n - 0;® 

If Br cannot be Integer Ezed^{S& 


1 



D 





1 
1 


El 


PCI 


DSLF 


E 


Dynamic 
seal a left 




1 


Integerlied value of Ar;:n, 
Ar-Hntegerlzed value of Br X 10". 

® -^ 
If n>11: QFFF--I and® 

If n - 0j® 

If Br cannot be intaaertzed; d© 


1 

1 
1 


C 

1 
1 


Et 


Kl 


SCRT 


E 


Scale rTght 
truncate 





1 


[Second .syl labia] t :n, 
ArHntegerlzed value Br/10 n and 


1 





El 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


KNEKONIC 


FAMILY 


OPERATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AROF 


BROF 


AROF 


BROF 


{Com} 












If n>12; Invalid operator 
Interrupt occuri* 
IF n - 0; IBr ♦ Yr]»1r,tegertzed 
value of Br, BE50:3l-OI0, andCE) 
If Br cannot be TntegftHzed; Q£> 






1 

1 






















PC3 


DSRT 


E 


Dynamic 
Sea It right 

truncate 


1 


) 


Integer lied value of Ar: in, 
Ar+lnteoarlzed value of Br/I0 n 
and^E 3 If n 12; Invalid oper- 
atorTnterT-upt occur*. 


1 





El 
































If n - Oj [Br + Yr]+lntagerTzed 





1 
















value of Br, Bt50:J]*fll0, andfflp 
If Br cannot be Intagerfzed; Coy 























1 




PCIi 


SCRS 


E 


Seal* right 
■ avc 





t 


tSecond syl labial : :n, Ar«-1ntager- 
Ized value of Br/I0 n , 
Br+remalnder of Br/10 n , and® 
If n>lZ; Invalid operator Inter- 
rupt occun . 

If n » 0; t&r +Yrl* Integer 3 zed_^ 
value of Br, B[50:)! 010, and© 
if Br cannot be tntegertzad;® 


1 




1 

1 



















' 




PCS 


DSRS 


E 


&yiwfflfc 


t 


1 


[ntegerlzed value of Ar;:n, 
Ar~lntegerlzed value of Br/IO". 
Bri-rama 1 nder of Br/10", and® 


1 


1 


El 
































If n>12; Invalid operator 




















Interrupt occur*. 









o 

o 



^< 



^ 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAM 1 LY 


OPERATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 

- 


AROF 


BROF 


AROF BROF 


PCS 












If n - 0; [Br ■*- YrJ-Hntegerlzed 





1 




(Cont) 












value of Br, 8[50:3]*<!IO, and®) 
If Br cannot be lntegerlzed ;(£P 





1 




PC6 


SCRF 


£ 


Scale right 





I 


. [Second syllable] : :n, Br*-rematnde 


1 


El 








final 






of Br/10 n end(£E} If nsllj In- 
valid Interrupt occurs* 
If n - 0; [Br + Yr]*1ntegerlzect 
v«t« of Br, B[50:JMIO. end<S£> 
If Br cannot be lntegerlzed t(ED 








PC7 


DSRF 


E 


Dynamic 
scale 

right 
final 


1 


1 


Inteoerlzed value of Ar:;n, 
Bc-renta 1 nder of fir/IO n and<££> 
If n> 1 2 ; Invalid Interrupt occurs 
If n - 0; [Br + Yr]-*-1ntagerlz«d 
value of Br, B [50 : 33-01 , "jSP 
If Br cannot be Integer! zed ;<Sp 





1 


El 




















PC.8 


SCRR 


E 


Scale right 
round 





1 


[Second syl labia] : .n, Ar*-lntagar- 
[zed value Bt710 n , Ar-Ar + 1 If 
tba MSO of the remainder of 
Br/IO n H. If n?U; 
Tnvalld interrupt occurs, 
rf n - 0, [Br + Yr]*-1nteg*rrzed 
value of Br, B[S0: j]+o.|o, andrjj£> 
Tf Br cannot be 1 n ttoe r i zed j /g?) 


1 







1 





Dynamic 
scale 

rfoM 
round 



Input con' 
vert, de- 
structive 



NECESSARY STACK 
CONDITIONS 




Integarlzed vein* of Ar::n, 
Ar^-integeriiftd value of Br/IO n , 

Ar*-Ar + \ If the HSO of the re- 
minder of Br/lO^. 
tf n>!2^ InvaUd operator Inter- 
rupt occurs. 

If n - 0; [Br + Yr3*tntegtrried 
value of Br. B(5t>i3J«-QlA* and<flD 
If Br cannot be integer; zed ;C£D 

Intefltrized value of Ars: length 
of dectmal digit*. 
If Bl50!3l - OxD; [Be] - deci- 
mal dfgits^ If &l50:3l - 101; 
[Brh; location of decimal 
digits, if Bl^:5]>Z3; invalid 
operator interrupt occurs. 
''Psfe-PDl . Yr**r h Br^Yr, CNTR-Ht 
CTf HSOtYr]!?! B&[3:*tl*tt$r>EYr] 
If MSDtYr] - B; Bfi[MM, 
CR1N^-I . AA0O*-l 
If MSD [Yrl - 3; BBI3t4]*7, 

crih*-i, aaoo*-i aam;c«i brt, 

B&4-CC<<1 octada, CNTfl^CNTR- 1 J 
repeated untM CKTR - 
If Y[50:j] - OOG; Yr+«[Wi9]* 
Br*Yr h ¥r*€C[3S^0J, 
If Br - 0; Br+Yr, BlSO^l-QOO and 
^D If Br rf 0; &E50:3W>!0 and 



{Cont) 



tnput con- 
vert* 
update 



Set to 
sing I ft pre' 
cTslpn h 
truncated 



Jet to 

single 
precis fo 
round* J 



NECESSARY STACK 
CQH&lTiOHS 



OPERATOR. ACTION 



If ¥[50:3] - 010: Yr-^Br, Br-Yr h 
CNTft+14, repeat rt£D[Yr]-adder 
abovt* Cr-K:C T HSDlYr]-*adder 
above T Br-CC h Yr*£r h 
B[S0:3]-HH0 and® 

Performs same operation as ICVD 
(PCA) with the Exception that the 
A register contains ttie up-dated 
s-ourtt pointer 

If B[50:3] - 101 : 
B[33]203-B[39;20]x2 p BRHh-O. 
and<£&lf BR^tO * 1 gn d 6R^5 = 
If 0[5O = 3} i* 1 Dl ; Br and Yr are 
normal Tzed. If B[5Q=3] - 000 t 
Yr+<1 and fijD If B[S0:3l - QlD; 
Yr+£ andCJScJ If &[50:3] 4 0x0 or 
lol; Invalid operator Interrupt 
occurs ► 

Br ami Yr are normal tied 

If B[50;3l - 000: Yp<-0 and® 

If B[50:3J - MQl er^Br + Y[3o:l], 

E[50:33^00 p - Yr*0 and® 

If B[50:3] # 0x0; Invalid 

operator interrupt occurs 



STflCK>frER 
OPERATION 



HARDWARE 
FLOW CHART 



-s**^ 



HEX CODE 


MNEMONIC 


FAM 1 LV 


OPERATOR' 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


PCE 


XTNO 


E 


Set to 
do l*ble 
precTs ion 





1 


If B[5D!j) - 101 j 
BT39:2D]-B139>:0];2, BR^Cm-1 , and 
(gc> IF BRfco - snJ n>*S * 0, 

If B[50:J] - 010;<6D 

If B[5D:3] - 000; Yr-M), 

B[50:3l*O10, and®) 

If B(50:3] ^ 0X0 or 101 ; Invalid 

operator Interrupt cceurs 





1 


Elf, 


J>CP 


IHKS 


E 


1nsar t 
lurk stack 


1 


1 


Cr--Br. »r-0, B[50:33*fll 1 , 
T£HM*I , rFMt>-T£*P-F. F-TEXPf-F, 

B[l3:l'il-TeHP, ADJ(l.O), Br*<r, 
and BROF-I 


1 




E14 


EDO 


Ml MS 


F 


Move with 
Insert 






If EXSF - 0; 

[Second *yl lable] : r length of 
character to bemoved, 

[Tblrd syllable];: eharactar 
to h* Inserted, Cf?;&l^ 
[Second jv 1 lablel 

If. EXSF - 1 i 

[Cr] : ; length of characters 
to be nrjvud 

[Second syllable]:: character 
to he Inserted 






FIB 



NECESSARY STACK 
CONDITIONS 



OPERATOR ACTION 



STACK AFTF-R 
OPERATION 



HARDWARE 
FLOW CHART 



EOO 
fCont) 



Tabic 

enter edl t 
destruc- 
tive 



RPF+[Cr] , Brunei) BR-t-DIR, 

Ar^SBR-t-SIR. 

LHFF-1 1 f 1 eng tfc - 

If SSZ - 0*DS2 - 0; SSZ'-B 

and 0S1*S 

If SSZ - 0*DSZ * 0; SSZ+D52 

If SSZ pi 0*DSZ - 0; DSI--SSZ 

(IF FLTF - 0*$CN ■ D; 
(ercli>r«t;t«ri::DIB)+[Tlitrd 
syllable] and RPF--RPF-I ) 

{If FLTF = 0*SCN l> Oj 
(Blcharacter] r iDIBKtAUhar- 
■cter] : :SIB), RPF*flPF-l, and 
FITF^I ) 

{If FLTF = 1 ; 
(B[char»cter]::DrB)+(A[=tiar- 
aetsr] ::SIB) , and RPF*-RPF-D 
until PPF - 0; LHFFM 

IF LHFF - 1 i W-BreoSR+OIR, 
DIR+fJIR+1 , and^fi£l 
IF EXSF - I i<K(>EN0E 

If B(50:31 t" 101; Invalid oper- 
ator interrupt occurs. 
If SR*t7 - 0; presence bit 
I nterrupt occurs 



> 
Z 

03 

O 
D 



HEX CODE 


MNEMONIC 


FAM 1 LY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BR'OF 


AROF 


BROF 


Put) 
(Cent) 

vdo 


USND 


F 


Uopack 
slgnsd, 
detirvctlue 


1 


1 


T«K-S[I9;10! , TI*>»|3S;liJ, 
Cr-&r, Yi—Br, BftOF~0 

If BR 1 !* = 1 ; RNTF»1 , ABJlO.ll , 
¥r*tr, Cr-*r, BUOF-*, and 
continue it If BftU ■ 

IBtt44 - 0; AOJ(I.I) 
If A[S0:1] - 010; 08R'B[1S:JO[ , 
DSZ+B|<(J:3] , DIB«-6hS:I|] , 
DIR^B[3S; 16] , PSIW[38:3] and® 
If A[50:3] - 101; SM'All;:M] . 
SSZ<4f*::3], SIB-A|}9:4| , 
SI*»A[3S:ltl, Dac>&t 19:14). 
0SZ«-l[l.Jl3J , D1B--8t35:l|] , 
DIR^B[35:I6). PSR--Y[3S:3] and 

If S[5D;3] ii OXOj Invalid optr- 
a tor Interrupt occur a p C£t£»EJ(5D F 
If Cfl9:20)i7S; Invalid operator 
interrupt occurs, RPF»C[I9:20) 

SSZ-4. If F.PF ■ 0: LNFF--1 . 
(Ji>ENDE, and© If RfF i 1 0: 
Br**ei!BR*DIR. and LHFFH1. 

If «Tf - 1; 

[lit dijitl-noi if dsi - a 

[last digit zono]-IO If 

DSZ • i 

[lilt digit hkhJ-IIOI Cf 


1 







F30 



a 

a 



NECESSARY STACK 
CONDITIONS— 



VDO 
((gilt) 



Move with 
float 



OPERATOR ACTION 



[ 5TACK AFTER 
OPERATION 



If EXTF - 0; 

[1st dial t]«-l 100 If OSZ = 1) 

[last digit zone]+dO If 
DSZ - i 

[last digit ione]*Mll if 

dsi - a 

{If LHFF - 0*DGSF - 0; 
(B [character]: :t>l B)* (A [char- 
acter] !;5ieh HPF**.PF-1 
SIBf-SIB+1 and DIMIt+O 
until DCSF - 1 or LNFF > I 

If DGSF - 1; H«-Br@DBR-t-D(R; 

DIR+DIR+I , OGSF+O. and 

Br+tffiDBR+OIR. IF LNFF ■ I ; 
C3&^ N 0E and(aE> 

If EXSF - 0; 

(Second syl labia] i : length of 
character to be moved 
IThlrd syllable]:; character 
to be Inserted. 
C[7:B]+[TMrd syllable] 

.[Fourth syllable]:: character 
to be Inserted 

[Fifth syllable]:: character 
to be inserted 



NARDWARE 

FLOW CHART 



NECESSARY STACK 

commons 



OPERATOR ACTION 



STACK AFTER 
OPERATION 



HARDWARE 
FLOW CHART 



EDI 
(Con 1 1 



If EMF - 1; 

[Cf]:: lenjlh of character 
to be moved 



[5tc«rid gyllablt] : 
to be inserted 

[Third syllable] ; : 
to be inserted 



chBrict*r 

character 

ehar^tttr 



(fourth sr'^blcj 
10 be inserted 

ftPF*-fCr], &v-tl5Dflft+£>IR, 

Ar+WMSR+SIR. LHFF.-1 If lafljtr. 
0. 

(If FLTF - t>*5CN - 0; 
iyllablaj and RPF*RFF+1 until 

sen |i o) 

(If FLIF- O'SCh* * 0*EXTF . I; 

[Dtchanccer]: iDII)f[Fnur^h 
syllable], KPF+RPF*-! , and 
FLTf » I J 

(If fLTF- O'SChW'EJITF = 0; 

(R [character! :-.D I BMFIftb 
syllable], RPF+RFF+1 , and 

FLIf-l ! 



O 
O 



**' 


y t 




\_^ ' 






--^ 


^/ 


s_ 










NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AROF I BRDF 


AROF 


BROF 


EDI 













(If FL.TF . 1; 








(Cont) 












'(B[ch«r»c«r3:[DIB)-{A[cfi«r- 
■cur]::51t) mi RFF-RFF-1 
unt.ll RPF - 0; LHFF-H ) 

If LHFF - 1; tt-SReDBR+DIR, 
DHWHP.+ I , and® 








PD1 


PACD 


F 


Pack de- 
it ructlvs 






[An]:: length and (Br3 ! : source 

If [Ar]125; rnwilldjiperitor 
Intarnupt occur*. (FsjJ^EXPD , 
BUF*A[!S:ZOl, RPF-^aTTS;J0] , 

tlf B[50:3] - 101; ADJ[O,0), 
Ar-flesBR+SIR, 

(Rlcheractar}: sOIB)-*-Atchar- 
■cter];;SI6 anil RPF*WF-1> 
until RPF - 0; ADJ(0.2) , 

Cjs>SNiiE, and® 






F35 



I 



HEX COW 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BRDF 


AROF 


BRDF 


VD1 


UABB 


F 


Unpick 
absolute, 

destructive 


1 


1 


If S[50:3j t OxO; Invalid operator 
Tnterrupt occurs, <£$&-> EXSB; If 
CEIJtJO] ; 25; Invalid operator 
Intermp occurs, RPF+jf[l^]20] , 
5SZ+V If RPF - 0;(j]J)+ ENDE and 
JC? If IFF * 0;*+l«BR + D1R, 
4 B [character] s :DIC)«-fAteharacter] 
::SIB), and RPF»RPF-.t. 

{If DGSF - 1 * LUFF = 0; M~Br§ 
DBA * DIR, 0IR*OIR+l T Br+tl&D&R + 
DIR, (B [character] : : ■ 
DIB)+(A[cliaracter]: :S1B), and 
RPF+flPF-1) 

(If LUFF ■ 1 ;<JJg>HfENOE ami®) 


D 









1 


" 

F30 


ED 2 


SFSC 


F 


Skip 

forward 

source 

character 






If EISF - 1 ; [Cr]:: length 

If EXSF - 0; {second syllable]:: 

length end Cr*-[second syllable] 
RPF*Cr, BUF*tr; Ar*tWSBR + Sffl, 

sm*$ix+t 

Ar*«eSBR + SIR, RPF**PF- EW/552- 
(SIB+1)], RPZF+] If SK20-O, and 
LHFFfl If SHEZ-1.} 

(If RPZF . * LHFF-0; SIR-SIR+I, 
510*0, Ar*fleSBR+SIR, HPF+HPF, 
BUF+RPF, RPF+FtPF- 
[WSSI-($lfttl)]l until 
RPZF ■ 1 or LUFF - 1 






FI3 



w 



NECESSARY STACK 
CONDITIONS 



OPERATOR ACTIO* 



\-S 

STACK AFTER 
OPERATION 



HARDWARE 
FLOW CHART 



EDI 
(Cunt) 



Execute 
s I rial c 
mlcrOt 

destructive 



Transfer 
wfiUe falsa 
destructive 



If RPZF-1 or LHFF-1; SH[3:«]+KJF 
SIB, SIB+SMEItllljSIRfSIR-1, and 
ED. If EX5F-! <5&»ENt>E} 

[Br] - lengtkCjsgj-NTGR, Cr+Br, 

AWO.O 

If A[50:3l - OjcOj SOPF-H 

If A[5u:3l - 101; SSZ+A(I|2:3l , 

5M-A[19;20], SiR-^135: lo] , 

SIB*A[39:4r 

if B(50:3) i* 101 or BW+0; Tnuilld 

operator Interrupt occurs 

If B[50:J) - 101 and "KVM ; 

DSZ'BHisJ], DDR+B[13:20], ^ 

DI((*«i3S:1«, DIB+B[3S:I|] and ® 

If A[50;3] )■ 101 or AR47 - 0; 
Invalid operator Intemiot occurs 
TBR-A[I9:2D], Cr»Ar, (ESg>E>:SL, 
6r*Yr, BROF-I, and ADJ (2,0). 
6r*<§OBR+DlR, *J>F<C[t9:2i>]. 
Ar**ieSBR+SIR, (A[ch*ract«rh: 
SIB)-e>Cr, SIMIB+1 
(If SSZ - 4 [ Yr-*eTBR and 01 W 

If SSZ - 6; Vr+^STBR + CR05 and 

DIS+iC(li:5l 

If SSI - 8; IM1STBR + C(7:3] and 

BIS»1C[4:5] 

(A[charaoter]::SIB) £>Cr, 

RPF+*PF-1 , Yrfctffr;:nlS, 



r& 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAMILY 


OPEKATWl 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


aroV 


ettoF 


AROF, 


BROF 


VD2 












if YROQ - 1 ; TFFF*0, SH*S(f-t, 
016*011-1, BR0F*l, end® 








{ConO 












D 


1 
















If YROO ■ O;,(B[char*cter]::0IB)- 




















[A[character]::SIB), SIS-SIBtl} 




















until RPF - 




















if RPF - 0: LHFF.-1, BR0F--1, enttCED 


0. 


1 




ED] 


SRSC 


F 


Skip 
reverse 
source 
characters 






If MSF - 1 ; [tr]:: length 
If EX5F ■ 0; [second syllable]:! 
length and Cr*-f,second syllable] 
RPF Cr, BtlF+*r, Ar+M* SBR + SIR, 
sia-sia-i *r»He SBJt + SIR, 

RPF**PF-SIB,.RC2F*1 If 5*120-0. 
end LKFF-H tf SrtEZ - 1. 
{If RP2T-0 * LHFF-0; SIR-SIR-1, 
SIB*aSIB, Ar**le$BR + SIR, RPF+flPF, 
BUMPF, RPF*RPF-S(B) until RPZF-1 
or LHFF-1. 

tf RPIF-1 or LHFF.I; SH[3;«] - flllf- 
SIB, SIB+StltJllhljSIR+SIR+l, and 
5£l 1 f EX5F- 1 ; (EjJWNDE . 






FI3 




















PD3 


TWSO 


F 


Transfer 
werds , 
destructive 






E3>»Exsi>,if stB-o; sm-sm+o 

tf SIB*); SIR+S1R+1 and 
If 0IB-O; OtR*DIR+0 






Fi7 














If DIB^O; DIIW)m+l and 
Ktt-0 . . 









ME* CODE 


MNEMONIC 


FAKIU 


OPERATOR 


KECESSARY STACK 
COM0ITI0N5 


OPERATOR ACTION 


STACK SFTEK 
Of WAT i ON 


HARDWIRE 
FLOW CHART 


AFtOF 


BROF- 


AROF 


BROF 


(Curt J 












WF-tC[19:20], ftPFi-RPF-1, 
Ar+MSSSR+SIR, h*Ar«>BR+[>lR, 
5IR-SIR+I, DIR-DIR+U until RPF-0; 
ENDE+I and® 
If MB48 « li Mmcry protect 
interrupt occurs 








WJ 


TWTO 


F 


true de- 
structive 


I 


1 


If A[5u;3]flOI or AR+T-Oj Invalid 
operator Interrupt occu£5< 
TBR«*[l3:iO], Cr-Ar, (Kp+EXSO, 
Br*Yr, flROF-tl , and ABjfoTl)- 
Br+MeDBR+DIR. RFF+t [l9:Z0] , 
Ar«**SBR+SIR, (AlchoracUr] : :5lfl) 
■gfCr, 51MIB+I 

{If SSZ-4; Yr**STBR and D I S-nfiC [3 : 4 1 
If SSZ-6; YrtKfTBR + CR05 and 
DIS*4C[4:5] If 55Z-8; Yr**eTBR+C 
[7:8] and BIS*4C[in5J (A [character! 
::SIS)ft»Cr. ftW-HPF- 1 , Yrftrfr::£il5. 
rf YROO-4; TFF-O. SleVSIB-r, 
DIB-DIB-I, MOf^l and® 

If YROO-l; '(a(«lur«c«r]::DIBK 
(AlcharacterliiSIB) , 5IB»Sli*l) 
until RPF - 
tf RPF-0: LHFP<-l, BROF--I, and® 






I 
I 


F36 


tab 


RSTF 


F 


Raaet Heat 




" 


FLTF-0, andtSB If EXSF-l; 
<Psp+EKDE 






F20 



5 
5 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


PD1| 
VD4 


TWO!) 
SWFD 


F 

F 


Tran*far 
word, 
overwrite 
dastructlv* 

Scan whl tft 

falsa, 

destructive 


1 


- 
1 


6$+eXS0,lf SIB-O; SIR-hSIR+O 

If SIWO: SIR+5IR+I end 

SIBi-0 

If DIB-O; DIR+ulR+O 

If DIWO; DIR-OIR+I and 

OIB+O 

(RPF«-C[I5:20), RPF--RPF-I , 
Ar**eSBR+SIA, H»Ar#D8R+D 1 R , 
SIR-5IR+1 , DIMHR+I) until 
RPF-O; ENDS*! s nd<g} 

If A[50:3]^I01 or AR47-0; Inval [d 
operator Interrupt occurs. 
TBR+A[IS:20], Cr+Ar, <gS>+E«n, 
Sr*Yr, BROF-1, ind ADJIO.J) 

rpmiisiM)], Ar*tiesBB+$ip, r 

(A [character]: :SIB)fc>Cr, SIB*-SIB+I. 
{If SSI-*; Yr-tWTSR ind 
ClS+iCn^l If SSZ-6; Yr+*S 
TBR+CRQS and DlWCl'tiSl 
If SSI-Si Yi~+M>TBR+C[7:3] and 
DIS-AC[4:5] (A[cneracter];:StB)£> 
:r, RPF+*PF-1. Yr|t>Yr::DIS. 

if YROO-lj TFFF-0, SIB+SIS-I, and 
G£> If VROO-Oj SIB-SIB+I) until 
«PF-0 If RPF-O; LNFF-I, and® 


- 


- 


FS7 
F3t 



s 

g 



s^ 



HEX CODE t 



NECESSARY STACK 
COHulTIOtlS 



AROF BROF 



OPERATOR ACTION 



STACK AFTER 
OPE RAT I OH 



AROF BROF 



HARDWARE 
FLOW CHART 



et>5 



String 
IsDlata 



[second syllable] »■ character 
[third syllable] - character 
Br+tsJOWl+DIR, C[7:8J+[5econd 
syllable] 

If FLTF-0 * EXTF-0; C[7t8]+[th1 rd 
syllable), DIB+DtB+1, [B[character] 
;;BIBW[7:81. m-BreOBR+DIR 
DIR*DIR+), BROF-0 andCgjfJ 
If EXSF-1 <P?>£NuE 

If FLTF-0 * EXTF-1; CPSR*I , 
[>IB<-I>IB+I, (B[character]::DIB)- 
C[7:S]; K»Br#CBR+DIR, DHMHR+1, 
SROF+0 atldCjgS if EXSF-1; 

If FLTF-ti FLTFfO and<3>Cj 
If EISF-l : <£s£)-*£Nb£ 

<Js£)*EXPL, If S5Z-*; C[l9:20j-2ll 
If SSI-4; Cil3:20]-t6 
If SSI-S; C[TS:20]-rZ 

If 5H20*l; Invalid operator 

Interrupt occurs 

If SHEI-! ; Br+O, Irttl and<gc5 

If 5H2D-0 * SHEi-0; 

OIB+WSSZ-ll) If SS2-* 
DlMWSSZ-B) If 55Z-6 
DIMWSSZ-S) if SSZ.fl 



F24 



S 
o 
o 



HEX CODE 


HNENONIC 


FAMILY 


OPERATOR 


HECE55ARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATIC* 


HARDWARE 
FLOW CHART 


HOOF 


BROF 


AROF 


BROF 


PD5 
(Cont) 


ana 


F 


Scan wh 1 1 a 

trua, 
dnatructlve 


1 


1 


If SHM/-1; C-tMWSS7a)WS5Z-BUF 

• rid B[50:3H>IO 

SIB{85} • DIB(Bi) 

!f SM20/-I; T(MW)IB[6=), 

DIS«-tSI8(B=) - DIB{B;)1-I6, 

TOH*i[SIB(B=)-OIB(Bs)], 
If SM20/-O; TOA*OI»(B=), TOW+*7, 
and DIS»5IB[Bs) - OIB (B ) 
BrsAr:;TOA,TO«, and OIS Tf 
B[50:3]-O00 and® 
Br*Ar::TOA, TOM, and CIS, and 
¥r»Kr::TOA,TOH, mil 013 if 
S[50r}]-000 and<3j> 

If A[50:J]H101 or AR^T-0; Invalid 
operator Intarrupt occurs 
TBR*A[I9:I0], Cr*Ar, Qsp+EXSO , 
Br»Yr, BROF.I, and ADJtoTl) 
RPF-rf[19:21>], Ar*M*SBR+$IR, 
(A£ctnr«cter]::SIB>Cr, 5IO«-5IB+l. 
(If SSZ-4; Yr+WTBA and DIS<-ACE3:43 
If SSI-6; Yr**eTSR + CR05 and 
DIS+AC[1(;5] 

If SSI-8; Yr*<WTBR + C [7=3] and 
DIS*1CHi:5] (Alcharaetarl: :SiB*>Cr, 
RPF»*.PF+I , Yr$>Yr:;DIS. 
If YROO-0: TFFFtO, SIBt-SIB-l, and 
® If YROO-tj SIB-SIB+1) until 
RP7-0 If RPF.O; LHFFi-T, and® 


- 


- 


F36 



o 
o 



r^ 



r^ 



*^ 



^J 



HEX CODE 


MHEMOHit 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BKOF 


AROF 


SROF 


EC* 

PC 6 
ED 7 


MVNU 

SXSN 
HCHR 

F10FF 


F 

F 
F 

F 


Moya 

nuflierlc un- 
conditional 

Set 

axtarnal 
sign 

MOVB 

characters 

Read and 
clear over- 
flow fltp- 
flop 


- 




If EXSF-1 ; [Cr] - length 
If.EXSF-O; (seeonei syllable] - 
length and C[7;8M9econd syllabi* 
RPf+Ct7:81, 6l~««D"R+n|R, Ar**e 
SBR+SIR If SSZ-0 * DSZ-0; 
SSZ+3 and DSZ+8 If S$Z»0 * DSZi^O; 
SSI-tllSI IF SSWO * DSZ-O; DS7»SSZ 
<(A[cberacter]; ;5lo)->(B[charact*r] 
::DIB), DIBUJIB+I, SIBVSIR+I. and 
RPF-RPF-t) until RPF-0; LUFF*! 
If LMFF-1 ; Mf-Br-SDBR+DIR, DPR-DIH+1 
andCEDlf EXSF-1 ;(P«j>tENOE 

If AROF-1: EltTF^ARto and® 

IF AKOF-Q; ADJ(0,1), EXTF.RRW a<ld 

<$£> 

If EXSF-I; Cr-length If EXSF-O; 
[second syllabi*] - langth and 
C(7:S}i-[«eeond syllable] 

{(A[cberacter];;SlB)+(BEena ratter-] 
::«ie), DIEM-DIEHI , S 1 6<-s 1 B+ 1 , and 
RPf»*PF-1} until RPF-O; LHFF-f-1 
If LMFF-1 ; JKBrSDBR+OlR, D1R*DIR+1 
nndQj&lf EXSF-1 [(Js^-ENDE 

If AROF-1; ADJ(0,2), If AROF-Cj 
Vr+O AROO+OFFF, OFFF+O, and3£} 


' 1 


a 



2 


Fie 

FilZ 
F1S 

FIl3 



HEX CODE 


NNEHOMIC 


FAMILY 


OPERATOR 


necessahy stack 
condition; 


OPERATOR ACT 1 OH 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 




AROF flBOF 


VD7 

EDS 


TWIS 
IttOP 


F 

F 


Translate 

Insert 
ovarpunch 


- 


1 


If At50:3HI01 or AR*7-0; Inval Id 

operator Interrupt os££rs 

TB(wl(t9;20], Cr^r,QjkS*l*SL, 

Br»Yr, BROF+1; and AbJTO.l) 

Br*Mei»R+DfR, RPF+t [19:201 , 

Ar-MgSBR+sIR, (Alcha ratter] : :SIB) 

fc>Cr, SIB^SIB+1 

{If SSZ-4; Yr-MSTBR + c[J:2] and 

DIS[4:2]*cri!2] 

IF SS2-6; Vr+*ieTBk 4- c[S:*] end 

BISill:21*Cil:Z) 

If SSZ-B; Yr+*eTBR + C[7:6) -and 

DIS[4!l]4«lt:lj 

[A[character]::SIB)-§>Cr, RPF**PF-I„ 

Yr*>Yr::DI£, OtSi-DFRJ, 

(a[<:harai:ter]::BIB)i-(Yltt»rat:tar]: ; 

Oil), SIB+SIB+I, DIBj-OIB+U until 

RPF-0 If RPF-O; LHFF+I and® 

Bl~HtSDBR+0IR, If DSZ-a; Invalid 

operator Interrupt occuri, 

If 0S2-8;C[7:aH lot 

If DS>6;C[5:2}»tO 

OIB-OIB+1 , TOA-DIB(Bl) , 

T0tM»B(B=), TOtt-TOH-ll, 

If D5Z-8; (B[zone]:;DIBH:!7:M, 

M*BreDBR+DIJl, OiFH-DIR+l and (SB 

If BSi-*;!B[iDiie]::0ll)+C[S:2]y, 

■^BreoBR+OIR, DIR^DIR+I, afldtjj) 


- 


- 


F36 

FS 



r^ 



HEX CODE 


MNEMONIC 


FAM 1 Ly 


OPERATOR 


NECESSMr STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HASOWAftE 
FLOW CHART 


AROF 


BROF 


AftOF 


BROF 


PDB 
VD8 


TEEl) 

USNU 


F 
F 


Table Bntar 

adit, 

update 

Unpack 
5 1 gflad 
update 




1 


I 

1 


If 6[SD;3]l'10l or BH47-0; Invalid 
operator Interrupt occurs 
TBIH-B[1S:20]. Tla+*[3S: I6J . 
Cr^Or, YrHSr, BR0F*O, If BRM-1 ; 
SNTFfl, ADJW.1). Ir>-Cr. Cr^-Br, 
BROF+4> 5 afld contTrtUH 3S if BRIf^-0 
If CRd<C0; ADJll ,1) 
IF A[SO:3] - OxOj DM*«[I5;20], 
0S;rf[4;:3], 01B»B(33:(|] 
DIR*S[35:1S], PSR*Y[3B:3], 
UPDF.1, endCjPlf A[50:33-tOI; 
SBR+AEIBiZQ], S5I»*[I|2:3] , 
SIB*A[39!4I, S1IWk[35:lo], 
DBR+S[I9;20], DSZ-HlHl: J] , 
DIB»e[39:«], DIR*B[]5:!t] 
PSR*e[3B;3], UPDF-i-1 , *nd<2> 

If B[5O:3]j*0xO; Tnyalld operator 
Interrupt oectirsQs&'" EKSlJ » rf 
C[IS:20j i ZS; Invalid operator 
Interrupt occurs RPF+Cll9:20J ± 
SS2*4, IF RPF-0; LHFF-1 .CPs^ENOE 
•ndCgpif RPFjlO; Sr**SOBR+DIR and 
LMfF^ 
if EKTF-li [[1st clgltHIOJ If 

DSI-4 
[last digit *Onfl]*-10 If 

DSZ-6 
[last digit iona]-*-110l 

If DSZ-B 


1 











f4 
F30 



HEX CODE 


MNEHOHIC 


FAH 1 Lr 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


UDR 
{Curt) 

EDS 
PD9 


INSG 
PACU 


F 

F 


Iniart 

display 

ilgn 

Pick 

update 


- 


- 


If EXTF-O; [1st dlgltl+1100 if 
DS2-4 

[lost dTglt zonc]*O0 If 
DSi-6 

[last digit zone]+l!1l 
If DSI-8 

{If LHFF-0 * MSF-O; (B[cn»r«:ter] 
::DIE)*(A[ctiiractor]::St8), 
«Pf+*PF-l, 5(B«-Sia+I, and 
J>iEM>li+l) until DGSF-I or LHFF-1 
If DGSF»I; H>«rePBR+DIR p 
OIFWJIR+I, JJB|F*0 and Br+flSDBR+D Id 
If LHFF- 1 ;(Psj!>-ENB£ arid® 

[ayl labia two] - character and 
[syllable three] - character 
Br*fWDBR+n|R,t:E7;8]->-[syllable two] 
If EXTF-I; Br*C[7;Bj::Dia, 
MrWBR+DIR, 
DIR-DIR+I , and® 
tf EXTF-O; CE7:8]*[thtrtl syl labia], 
SrtC[7;8];;DIB, 
rf-BriOBR+DtR, 
DIIMIIR+1, and® 
[Ar)?:]angth and [&r];;iourca 
If [Ar] i 25l Tnv£]Jd operator 
Interrupt occur jffJB-EXFII, 
BUF*A[I9:J0], RPFJJTII9;20] 
[If B[50;3]-10l; ADJ(O.O), 
Kr+ftSSBR+SIR, (B [character] : :DIB)~ 
(A{cheraeterir:SIB) and RPF+RPF-I} 





1 


F9 



r^ 



\^ 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 

commons 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWIRE 
FLOW CHART 


AROF 


SROF 


AROF 


BBOF 


PD9 
(Cont) 












until (WF.Oj Anj(2,0),<JjJ)>ENOE, 
anijCSE) 








UD9 


UABU 


f 


Unpack 

absolute, 

update 


1 


1 


If BI50:3]|IO>tO; Igyalld operator 
Interrupt occursQe^t-EXSU, If 
C[I3:20] i 25; Invalid operator 
Interrupt sccuri RPM [ 1 5 : ZO] , 
SSZ**. If RPF-u;<Jj>£NDE and® 
If RPF«: BftteDBR+OiR 
(B [ch> raster]: :DlS)«-tA|charecter]T s 
SIB), end RPF+WF-1 

<lf OGSF-1 * LHFF-O; B>«rODBd+DIR, 
DIFM1IR+I, BMWDBR+DIR, 
(B [character] ; ; D IB)* (A [character] ! : 
StS). and RPF-WF-I} 

If LHFF-H ;<Ps& v * K0 E ""'© 


' 





1 


F30 


EM 


SFDC 


F 


Sktp 

forward 

destination 

character 






If EXSF-I; ICr]::langth 
If EXSF-O; [second syllable};: 
length end Cr+[iecond syllable] 
RJ>F+tr, BUF-Cr, Br+ttSDBH+DIR, 
DIR-OIR+1, Br+re)D8R+DIR, 
RPF-hAPF-lWDSZ-JDIB+U], 
RPZM If SH2O-0 and LHFF<-1 If 
SMEZ-1 

Of RPZF-0 * LHFF-O; DIR-DIR+t, 
DIB-0, Br+WSDBR+DIR, RPF**PF-1 . 
BUF+WF, RPF»KPF-[WD5I-(DIB+1)]> 
until RPZF-1 or LHFF-1 






FI3 



HEX CODE 


HNEHOHIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERAT 1 ON 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BRQF 


EM 
(Cone) 

PDA 

VIA 


EXSU 

TWFU 


F 

F 


single 
rrtltro, 
update 

Tranifar 
while 
fa In, 

update 




1 


1 

1 


If RPIF-1 or LHFF-1; SM[J:*J* 
BUF+DIB, OiafSME3:l(LDIPMIIR-l 
and <S£> If EXSF-] ;(?s$tEN0E 

Ur]-lengthXS>MTCR, Cr+Br, 
ADJd.O, If a!sO;3]-OkO; 
S0PF~) If A[50:3]-10l s 
S5Z'A[<t2:3l, 5BR*AD9i20], 
SIR*A[3S:I6), SIB*A[33r*]. 
IF B[50:3]|<IOI or BRli7-0; Invalid 
operator interrupt occu r s 
If Bt50;3]-IOI ,nd BP.47- 1 ; 
PSZ<tt[42!j}, DBRi-BUS:20], 
DIR-*BEJ5:I6], DIB**[39:liJ . 
UPOF-nariiK© 

If Al50:j]ltlOI or AM7-0; Invalid 
oparator Interrupt occurs 
rBR*A[IS:ll)], Cr+Ar,Qj5*EXSL, 
Br+rr, BROF-l and adjTBTz). 
Br+^SDBR+DIR, RPF--C [I3;20] , 
Ar*MSSBR+SIR, [Alcharactarj : :SIB)^> 
Cr, SIB«-5IB+1 

Elf SSI-*; Yr-MeTBR and DIS<-iC[3:*] 
IF SSI-E-i Yr^ieTBR+CROS and 
DIS»flC[l|:5] If SS>8j Yr^TBR+C 
[7:3] and DIS+uC(*:5] 
(A[diaraeter]:;Slo|>Cr. RPF ftPF-1 , 
*rj>Yr::DIS 






Fl| 
F3v 



J 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACT tOK 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


VDA 
(Cont) 












IF YROO-1; TFTF-H). SIB+5IB-I, 
DIB+f>IB-l, BROF+I, AMO,2), 
Ar*RPF and (ED 

If YROO-O; (B|charact«r]::DIB}» 

(A(ctiaractBr]::SIB), SIB^SIB+D 
until RPF-0 If RPF-O; BROF-H , 

ADJ(o,2), Ar*«T, and® 


1 
1 


2 
2 




EDB 


5RDC 


F 


Skip 
reverse, 

dest r nation 
characters 






if EXSF-I; [Crl-lencth 
If EXSF-O; [second sylUbU]- 
lAngr.Pi and Cr*-Eiecond syllable] 
RPMr, BUFt-Cr, Br+WgOBR+DIR, 
DIR-OIR-I', Br+«eDBR+DIR, 
RPF+*PF-DIB, RPIFH tf SM2O-0, 
and IHFF*-I If SHEZ-1. 

(If RPZF-0*LnFF-0 ; DPR*DIR-1, 
n|oW,DIB, Br^pBR+OIR, RFF*4tPF, 
BUF--RPF, RPF-Mf-DtB} until 
RPIF-) or LHFF-! 

If RPZF-1 or LHFF-I; SH[3:4]-BUF- 
DIB, DIB+SMlJrllLJtR-DIR+l, and 
(EE> If EK5F-1 jQ^EKOE 






F13 


PDB 


TUSU 


F 


Transfer 
t*>rda, 

update 






^jJ^F-XSO.If SIB-O; SIR+SIR+O 
If SIBW; 5IR*51R+I 
If OIB-Oj DIR+tlR+O 
If 016(10; OIRtOIR+l 
[RPF-K[19;20]. RPF+*PF-1, 
Hr*MSSBR+SIR, «*ArHJBR+DIR, 
SIR-*$IR+I, DIRtCIR+1) until RPF-0: 
ENOE--I and® If MBW-I ; Hanry 






F27 



o 
o 



protect Iritsrrupt occurs 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


VDB 
EDC 


TWtl 
INSU 


F 
F 


Transfer 
while 
true, 
update 

Insert 

un- 
conditional 


] 


t 


If AtSC:3)i*101 or AR47-0; Invalid 
operator Interrupt oc£urs 
TBR**[1S:20], Cr+Ar,CS& l EKSU, 
Br+Yr, BROF^l , and AuJ(0,2) 
Br*M#DBR+DI«, RPF*t [13:20], 
Ar*M*SW+SI«, (AfchiracterJ : :SIS)f5> 
Cr, EI6VS1B+I 

<lf SSZ-*; YnrttgTBfl and DI5*iCt3:*] 
If SSi-6; YrvWTBR+CRDS and 
DIS*iC[«:5J If S5I-«; Yr*MSTBR + 
C[7=33 and DIS*4C[4:5] 
[A[char«ct«r-)::SIB}gjCr r RPF-RPF-1, 
Yr-g>Yr::DI5. If YR00-O; TFFF-0, 
St^Slfl-1, DIB*OIB-l, BR0F<-|, 
ABJ(0,J), Ar-*f>F and® 
If YROO-1 ; (Blcharact»r]::D|B)» 
(A[charaoter]r:S(6), Slfr«-SIB+|} 
until RPF-0. If RPF-0; BKOF+I, 
A0J(0,2), Ar*flPF, and ® 

If EX$F.l;[Cr].lenath and [second 
syllablal-eharactftr. If EXSF-O; 
(second syl 1 at 1 el-lengthy Ithlrd 
sy 1 1 ab 1 « J -cha rae tar , and 
Cr*-[second syllable] RPF^Cr, 
Br++ieDBR+DIR, Cr~[charactftri , 
(OIB*OtB+l, RPF**,PF-1, («[char- 
actar]::DI8~Crj until RPF-0 or 
DIB-0 If OIB-O; th-BreUBR+DIR, 
DIR-miR+1, Br**(W)BR+OtR, if 
RPF-0: M-BrfDBR+O IK, DJIMIIR+1, 
andCjCj If EXSF-I; <J>J)->ODE 


1 
1 


Z 
2 


Fit 



o 
o 



HE* IOBI I KNOtONIC 



AROF 



NECESSITY STACK 
COHblTmHS 



OPERATOR ACTION 



STACK AFTER 
PPEBATHW 



HARDWARE 
ftOW CHART 



Trflnifar 
mrds 

Qvorwrlit, 
update 



St«n will le 
False 

Update. 



Inwrl 
Crnidl Clonal 



JJc)-tFKSU, If SIB-O; SIR+SIR+O 

^"^ If Slihtti 5IR»S1R+I 

If 015*0; Dlfc+'OIR-KI 

' If OlWO; OlR-MJIR+1 

CRPF««[I9^0], RPF.-HPF-I, 
Ar+WSBR+SIR, hVAreOBR+Bllt, 
SIK-^SIS-H, t>lR»PIR+l> until 
RPF-O; E(iDI*l aitd<SE> 

If A[50:;J]iMOI or ARl(7-0; Invalid 
operator Interrupt OMyri* 
TBR+A [19:301, Cr*Ar,Qs>-«SU, 
Bn-Vr, BR0F<-1 , ind ABJUI,2) 
RPF*CEI9t201 , Ar+WtSbR+SIR, 
(A[charact*r]::SIB)^Cr. Slf*SI(+l 
<lf SSI-Ill YreMSTBR and 
0IS»iC[]:l|] If SSZ-6; Yr*Mem*CROS 
and DIS-Jti*:*! If 5SI-S; 
rr*MSTBRtC(7.'li an<( DIS-ACCkS? 
[A[ t hara£t«r]::SIB)f>Cr, 
RPMtPF-l, Yrg>Yr::[>IS. 

If YROO-1; TFFF-uO, SIB<-5IB-I, 
H0J(O,J), Ar*RPF, anddg) 
If YRDO-0; £18-518+1} until RPF«0 
If «rF-0[ IHFF-I, and© 

If IXSF-1; icrj - lanoth, liemnd 
ty I lablcWsc character, and 
[thTrd syllabi f]»£ne character 



C 

3 

S 



HEX CODE 


MNEHOHIC 


FAM 1 LY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


■ AROF 


BROF 


AflQF 


HRCF 


EDO 
(Cont) 

PDD 
VDD 


EXRU 
SwTU 


F 
F 


EXQCUtB 

s E ng 1* 

micro, 
a Ingle 

polnt*r 
update 

Scan wh M e 

crue t 

update 




1 


1 
1 


If EXSF-0; [second iyllat-le]- 
length, [third syl loble]-lst 
character, [fourth iyllabia]- 
2nd character, and Cr^Esecond 
syllable] RPF*tr," B r-+l§ DBR+OI R , 
Cr~[tst characterl if FLTF=0 ± and 
Cr*-[2nd character] If FLTF-I. 

(OIMIB+1, RPF+BPF-I , 
(Blcharacter]: e£j 1 fl-t~C rl until 
RFF-0 or DIB-0 If DIB-0; 
M-BrSDBR+DIR, DIFWtlR+1, 
Br-fieDBR+DIR IF RPF-Q; 
HtEreDeR+DIR. 0IFM11R+I and® 
If EXSF-UfJs^ENDE 

[Br]-]en9th,<3&*NTCR, Cr*Br, 
ADJ(O.I), Ar*8r, AROF"-t 
If A[S0 : 3 1 -0*0 ; SOPF+t , UPDL--I , 
andtSDlf A[50;3)-lul; S.S2*A[I|2;:3] , 
SBR«A119:J0]; SIR+A[35: 16], 
SIB+Abs:*], UFIIl«-l, andojt 1 

If A[!0:3l|l|01 or ARt7-0; inval id 
operator Interrupt occurs 
rBR+A[19:20], Cr*Ar,(£5P*E ,t SU i 
Br-Yr, BROf*l , andADjTo,2) 
RPF-C[19;10], Ar*f«SSBR*SIR, 
(A[charactsrj:lSIB$>Cr, SIB*SIB+1. 


- 


- 


F4 
F36 



HEX CODE 


HNEHONIC 


FAM 1 LY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOFL ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AKOF 


BROF 


AROF 


BROF 


(Cent) 












<lf 55Z-d; Yr*MgTBR and 1 S«-iC[J: •>] 
If $£2-6; Yr>-«STERttRO; and 
DIS+ACHlSI If 5SZ-8; Yr*fWTBR+ 
C[7:3] ">id DIS*aC['i:5] 
[Aicharaetar]: :SIBg>Cr, RPF-RPF+1, 
Yr+Yr::tlS. If YRQO-O: TFFF-O. 
5lt*5!B-!,MU[0,2),Cr«-IU>F,«rid ® 

If YROO-I; SIBf-SIB+1) until RPF=0 
If RPF-O; LHFFt-l, A&J(0,2), 
Cr**PF, «ld(j£) 


1 
1 


2 

2 




EDE 


ENDE 


F 


End ad ft 






M--Brei>BR+E>IR, BMJ*I , If UPDF-O; 
® 1 f UPDF-1 J SRltTH , SR^^l . 
BR'lS-'-DPRF, B[39:lt]*DIB, fiR^l . 
B(ii2:3M>SZ, e[50:3]+101, RI35-16] 
^IR, B[IS:iO)»DBR, If A[SO:3]- 
OOO; DIS^IB(Be) If SIWO; Cr*Ar:: 
CIS, Ar*-Ar::DI5. and Qg) 

If A[5O:31-O!0; DIS-SIBIS:) If 

SIWO, Cr+Ar::tJS, Ar+Kr; :OI S, 
Ir»tr:;fJI5 and(§Q 

If $OF>F-0; Crt-Br.BMT-t-l, BRIlfrH, 
BR4S+1 , BlSO:)]<-lal, B[3S : *tl-S 1 B . 

br43*sprf, b!«:3]»ssz, b[35iI6J+ 
DIFt, B[19:20]+1>BR, Ar+Br, Br+tr 
■<id<SD 



1 

1 




1 
1 

1 


F21 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


NNEMDttlC 


FAMILY 


OPERATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATIC* 


FLOW CHART 


AROF 


BROF 


AROF 


BROF 


PBE 


RTFF 


F 


Read true/ 

false 

flip-flop 





2 


Ar*0, AR0Q*TFFF 


1 


I 


rhh 


UOF 


HALT 


F 


CondC clonal 
halt 


- 


- 


<m 


- 


- 


F« 


PEO 


TL5» 


G 


Transfer 
whlla l*», 

destructive 





1 


Cr*ir, CPsS-EXIO, Ar+tieSBR+SIR, 
RPF-^Cr, Br~**!l]BA+DIR, If 
(A I character] : : SI Bl tY [character] } ; 
RJJMIPF-I. M<-Br::DBR+OIR. and 
0>s£t£NDE tf (A[cheracterl::SIB(< 
YTcharecterJ; RfF*RPF-t, 
(Alcherecter] : ; SI 3)*(B[cheractcr] ; J 
BIB), SIB+SIB+1, BIBtHIB+1) 
untn RPZF-lj m-BreDBR+DIR. and 
l@*ENI>E 






X! 


pei 


TEED 


G 


Transfer 


o 


1 


Cr*Br,(J^EXSD, ArrfulSBR+SIR, 
RP F*t r rT>r*tl§DBR+D 1 R 


- 


. 


XI 








while 


















greater or 






If (A[chdrscter]::SIB)<Y (character]: 














equal 






RPF±RPF-1, H-Br::BSR+DIR, and 
(Jsp-tHDE 














das truce Iva 
























(if {A[cheracterJ::Sie)l 




















ffcharacterl; RPf**PF-1, 




















(Afcharacterj^SI&WB [character;; 




















>ts), 5l»<-5tS+l, DtB+OIBtt) until 
(PZF-t; MrSOBR+olR andfJs&tKDE 






























/"> 



NECES5ARY STACK 

CONOITIOHS 
'AROF I BROF 



OPERATOR ACTPOM 



STACK AFTER 
OPERATIW 
AROF I BitOF 



HARDWARE 
FLOW CHART 



PEit 



Transfer 
jhlU 
greater, 
d*£tructl* 



Transfer 

Willi* 

less or 

equal j 
destructive 



Transfer 
wnl te 
equal ^ 
destructive 



Cr»Br,(P»£^EX5B, Ar^eSBR+SIR, 
RPF+<r, Br+fleOBR+DIR 

If lA[ch«r«cter]::SIBl 
Ytcharacter]; RPF**PFxT. 
N»Br::DBR+BIR, ud QsJ> +WE 
{If (A[cli»racter];;5IB)> 
Ylcharactor]; RPF+ftPF-1, 
(A[i:riaracter]::51B)+CB[character]:; 
BIB), SIB.SIB+1 , DIB*DIB+1) 
until RPZF-1 ; Mf-BreBBR+OIR and 
lJs£>+ENDE 

Cr+BrX5S*EKSD, AWIgSBR+SIR, 

RFF+trTTlr'-MeDBR+DIR 

If (A [character! t :SIB>Y[charactftr] 
£F*RPF-1, M*BrSDBR+DIR, and 
Js&'ENBE If (Aldiaracter] ::S1B)i 

Yfcfiaracter) i RPF.RPF-1, 
(Attharactftr] : :SIB]+(B£criaracterh 

BIB),SIB*SIB-1 , BlBV-DIB-IL-aft " 

FtPIF-1 ; nVBrSOBR+DIR and(Jsg>+ENDE 

Cr*-Br,<?>&tEX5B, Ar+t«SM+SIR, 
RPF-tr, Br*+ie.DBR+DIR 
If (A[char»cter]r:SIB)^Y[characterl 
RPF^RPF-1, Mf-BrHBR+DIR, end 

"J5+EN0E 
{If (A[character]::SIB)- 
r[cliarar.t*r); RPF-RPF-1, 
[A[character]::SIB}+(B{criaracter] 
BIB], SI8+SIB+1, DtB+OIR+Uuntn 
*PiF-1; hvBreORR+DIR sttd(Jsi>-EHt>E 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


DROF 


PES 

FE6 

PES 


TNED 

TUNC 
TLSU 


G 

G 
G 


Transfar 
•Nil 
not equal , 
dattruetlva 

Transfer 
un- 

condFtlonil 
dastruetlva 

Transfer 

while lass, 
updata 





a 


1 

1 

1 


Cr»»r,CPi£-E!(SD, Ar'Mt'SSR+SlR, 

KPF*{r, DpHtJOBR+OIR 

If (AlcharacterhrSIB)- 

Y[ character]; WF+RPF-I, 

H<-Er*DBR+DIR, aniQj£>ENDE 

(If (AEdiar»cter]::SIB)rf 

Y[cl»raetar] ; RPF+RPF-I, 

(A [character] i ; S 1 B) *{B[ character] : : 

Die). SIB*SIB+1, DIB+OIB+lljinttl 

RPZF-1; H-BreOBR+DlR and <Ji£n-ENDE 

Cr+Br,<£s^E>!SD, Ar-MSSBR+SIR, 
P.FF*Cr/Br++*eOBR+OIR t tr+C< 
(RPF+*PF-1, [A[character]::$IB)+ 
(B[ctiar»et»r]::DIB), SID-SIB+1, 
[DlSt-DIB*]) until RPIE-I ; 
M-OreOM+DIR, and Qsg+ENDE 

Cr-Br (JgHEXSU, Ar-ttMBR+SIR, 

BPF-^C r , Br+*§D DR+0 1 R 

If (Alchar*cter]::STB)l 

r[ character]; RJMPF-1, 

NVBr: :0BR+D1R,Cp7jKiOE, ADJfa.O), 

Bp~RPF, Ar»Yr, and® 

[ If (A[tharacHr]::$IB}i 
YtcJiarecter]; RPF»RPF-t, 
LA[charact*rj:;SIB)^-{B[character]:: 
BIB], SIB*-SIB+1, Dl&*-DIB+n until 
RPZF-1; M+BrMBR+DfR.Cfl^ENDE, 
ADJlOpO), Br*RPF p Ant-Vr, and<Q& 


1 


1 


XI 

XT 
XI 



HEX CODE 


MNEMONIC 


FAM 1 LY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


ARDF 


BROF 


AROF 


EROF 


PES 

PEA 


TCEU 
TGTU 


C 

G 


Tranifer 
whl le 
greater or 

equal , 
update 

Transfer 

Wtlllt 

greater, 
update 


D 



1 
1 


Cr^Br, PsC'EXSU, Ar*tieSRR+5IR, 

JiPF^Cr, Er^eOBR+DIR. 

If (A [character]; :!ll)< 

Y[characterl; RP_F^RPF-1 T 

KK-Bc: :1ER+CIR,CpS^ n1ie . AW (0,0), 

Br+-RPF, Art-Yr, and(§£) 

ttf [A[character]::SIB)» 
Y[character]t RPF+-RPF-1. 
lA[character]::$IB)+(B[character]: i 
DIE}, SIB*SIB+1, DiBJBJW-1} until 
RP2F; M*BreDBR+DIR,CPs^'-ENOE, 
ADJ(0,0), Er^PF, Ar*-Yr. and®) 

Cr^rXJii^EXSU, *r*-«S S ER+ 5 1 R , 
RPF~Cr, Er++^EBR+DIR 
If (Alcharacter]: :SIS)< 
Tlcharacter]; RPF+RPF-I, 
fK^reOBR+DIR.CP^ENDE, AI>J(0,0), 
Br+*PF, Ar+Yr, and®) 

(If (A[charactecl: :SIB)^ 
Y [character] ; RPF»RPF-1. 
[A[tharecter]s:SIB3+(Bleharacter]:: 
DIB), SIB+Ste+i, DlfrMHB+l} until 
RP2F-1; K"-Br = DBR+Dm,(Js5>fENOE, 
IDJlO.O), Br+RPF, Ar-Yr, andCE) 


1 
) 


1 

1 


XI 



z 
a 
m 
o 
o 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTIOS 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


DROF 


AROF 


BROF 


PEB 

PEC 


TIED 

TEOJJ 


G 
G 


Transfer 
unlit 
l*it or 
■qwl ■ 
updite 

Tnnsfor 
whlli 
Bqu«l , 
upd*ti 






1 
1 


Cr**r,C£i^F-XSD, Ar-JISSBR+SIR, 
RPf*Cr, Br*t*DW+DIR 
If (A[ch»nctar]:;Sia)5 
Y(ch«r>ct«rJ[ RPF»*f>F-l, 
««Br«IBR+Om r CS^N0E, ADJtO.O), 
flr**FF, Ar+Yr, Kid® 
(If (A£ctwr»cter]: :SIBi 
Ylchincter]: RPF-HIPF-I, 
(AtctaractarJ: : SI B)-t{8 [character] : : 
010), $IB*$IB+I, DIB^OIB+l) until 
RPIF-lj hVireDB<t+DIR,<P£>-ENDE, 
AOJ[0,0), Sr**PF, Ar*Yr, and<EC> 

Cr»flr,C®tWSU. Ar*+ieSBR+SIR. 
RPF+tr, Br+tteDOR+DIR 
If (A[ch»n<:ter]:;Sie)i< 
Y[charact*r]; RPF+WF-1, 
*-BreDBR+l>m r (£i>-ENOE. ADJ{0,O), 
Br-fWF, Ar+Yr, and® 
(If A[ch«r»cter]::SI«) < 
Y[char«ct»r]; RFF-RPF-1, 
(A[ckBractar]7:$IB)-»{B[shiar0ctar]:: 
DIB), SIBtSIBtl, BIBMIIBtl) until 
«PIF-I; H»0reD8R+DIA,(2l>-ENDE, 
«U(0,D), Br+*PF, Ar*Yr; and® 


1 
1 


1 
1 


XI 
XI 



r^ 



^ 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACT tOd 

... 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


SROF 


AROF 


6R0F 


PED 


TMEU 


1 G 


Transfer 

wttlla 

not equal F 

updat* 





1 


CrVtr.fJjJtEXSU, Ar++1§5BR+5IR, 
APF-^r, Br~H°0BR+!HR 
If (A [character]; :SIB)- 
YLcbarlcter]; ftfMPF-l, 
H**r*DM+DIR,(Jj>EtlD£, ADJ(0,0), 
Br-flPF Ar»Yr, eod<S£> 
{If (A[char»cter]r:SIB * 
T[charattar]i RPF-4-RPF-I, 
(A[charactar];:SIB)-t-(B[criaracter]:: 
DIB), SIB+SIB+I, OIB+OIB+1) until 
RPIF-); W-BraOBR+l>IR,<JsJ«Hr)E, 
ADJ(0,O), Br**PF, Ar+Yr, and<5£> 


1 


1 


XI 



S 
S 



S 
o 
o 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX COPE 


MNEMONIC 


FAMILY 


OPERATOR 


COH0I1 


IONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AROF 


eaoF 


AROF 


BROF 


PEE 


TUMU 


S 


Irani far 
uncond 1 - 
tlonal , 

update 





i 


Cr*Br, CSJl+EXSU, Ar-ftiSBR+SIR, 
RPF-nCr, Bl-MeDBR+DIR 

{RFF«*.PF-1 , 


1 


1 


(I 












(A[characterJ;:SIB)-*{B[char- 




















acter);:DIB), SIB+SIB+I, 




















DIBVCIB4-I} until RPZF - 1 ; 




















**fl re DBR+n 1 R XS5'* ENI)E • 
AuJlO.O), Br-RFF, Ar»Yr, and® 








PFO 


CLSD 


H 


Cornpara 





i 


Cr«-Br^Pj5«XSD, Ar»*eSBR+5IR, 
TFFF+lT^PF-Kr, Br+fieDRft+D 1 R , 


, 


- 


11 








characters 


















lass, de- 






{Yr - Br, 01S-S 1 B(Bs)-DtB(Bs) , 














structive 






TOVMllBtBs). n]B*n|B+l , 
TO»WHB{e;) , RPF--RPF-1 . 
tf (A[chtrictorJ::SIB) * 
[B [character]: :DIB); TFOF+1 
IflAIcnaracter] : :SI B) ^[char- 
acter] : ;DIB) ; TFFF+C (IMIB1, 
and SIB-SIB+1} until 
RPZF . 1*SERR - 
If RPZF - 1 *5ERR - 0; TFOF-^0, 
C3&^ R,,E and® 








VfO 


SLSO 


H 


Scan utiHe 
lass, da- 
ttrLJctlve 





i 


Cr+6r,<JsJ>*EXF-D, Ar+tt$SBR+S 1 R , 
RPF«-Cr, RPF**F-F-t 
If (A[ctwracterl:;SIB)aY[thar- 
actad; TFFF*0, RFF-f.PF+1, 
DIS-DI »-l .(JgktNOE and(QP 






XI 



s 
s 



s 

o 

o 



r* 



r*^ 



HEX CODE 


HNEMONIC 


FAMILV 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACTIOH 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 


VFO 

(Cont) 

PF1 
VFI 


CGED 
SCED 


H 
H 


Corn» re- 
characters 
greater or 
equal, de- 
structive 

Scan whl la 
greater or 
equal , de- 
structive 






1 
1 


{If A[cheracter-)::SIB}*Y[cher- 
acter!; SIB"-5IB+I. DIWJIB+U 
until RPZF - 1 * 5ERR - 
If RPZF - 1 *SERR • 0; 

(PsJrEltDE ">d<5E> 

Cr+*r,Cg>«CXSD, Ar-rfusSBR+Sm, 
TFFF*1, RPF-tr, Br*W*DBR+DiR 
{Yr - Br, DIS+5I6(Ie)-!>(b(B^), 
T0A»J!tB{B=) , OIB.D1B+1 , 
T0rMltB(B=), rpf+*pf-i 

If (A[tl«raeterJ::SIB) |t 
(B[charecter]:;DtB) ; TF0F*1 
If (Alchor»cter]:;SIB)<(Btct»r- 
acter]::DIB); TFFF-0 
OIB+DrB+t. SIB^SISM-]} until 
RPZF - 1 *SERR - 
If RPZF - 1 *SERR ■ 0; TF0F~O, 
(Js^EHOE and® 

tr+£r,CPsjMXPD, Ar+MSSBR+SIR, 
TFFF^lTwFUr, RPF+*PF-1 
If (A [character] : :SIB)<Y[cl»r- 
actor] i TFFF+G. RPF**PF+1, 
0IB*OIB-l ,<P£$»END£ andCffi) 

(If (AIcKaracter^SIBjiYlchar- 
acter] t SIB+S1B+1, DlBDfB+lf 
until RPZF » 1 * SERR - Oj 

CS^ENDE or,d<ED 


- 


- 


XI 











NECESSARY STACK 




STACK AFTER 


HMOWARE 


HEX CODE 


MHtHOMIC 


FAMILY 


OPERATOR 


CONDITIONS 


0P-F.RATOR ACTION 


OPERATION 


FLOW CHAST 


AROF 


BROF 


AROF 


BROF 


PFZ 


CGTD 


H 


Conpjr* 
character 
grtittr, 
destructive 





1 


Cw-Br^&tEXSD, Ar*+UjSBR+SIR, 
TFFFfI, RPF-»Cr, Br-^SDBR+OtR 
{Yr - Or, 0IS*SIB(BO-Dia(BO, 
T0A*DtB(Bs) , 0I&-DIB+I , 
T0M+DIB(Bs) , RPF**PF-1 
If (Atdwr»et*r)::S^ * {B[ch«r- 
acterI;:DIB)i TF0F*1 


" 


" 


XI 
































IF (Atch»r«ct«r]::SIBi(B[i;har- 




















•cterLiDie; TFFF*0, D1&-DIB+1, 




















StB**IB+l} until 




















RPIF ■ l*SERR - 




















If RPZF - 1*SERR - 0; TFOF-O, 




















CPjJ^-ENOE and® 








UF2 


5GT0 


H 


Sc*n rthTle 

gr**t*r, 

dcitructlvc 





1 


Cr-Br,(J»>tXPD, Ar*tlSEfiR*S 1 R , 
TFFF+t, RPF*tr, Rf>F*RPF-l 
If (A[tlnr»ct«r]::StBji(B[char- 
>cttr!::OIBLlTFFF+0, RPF+FtPF+l, 

D>BtOIB-!Ow* EKt>E «ndC5p 
Clf (A[dnr»cterJ::SIB)>(Blchat- 






XI 
































*ct*r]::DIB] . Sl^-Sl&t! , 




















DtB~DIB+l> until RPZF - l*SERR-0; 




















(T^tENOE ind<SE) 









S 

S 



o 
o 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


CONOITIOHS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


A RDF 


BROF 


AROF 


BROF 


PF3 


CLEO 


H 


Conawre 
characters 
less or 
equal , de- 
structive 





1 


CrterjCjjaJltEXSD, Ar+WSSBd+SIR, 
TFFFi-l, RPF-ftr, Br**eDBR+Dlll 
{Yr - Br, OIS»5IS(B=)-DIS(B=), 
T0A*fllB(B;) , OlfrfOIB+l , 
T0**OIB{fl=) , RPF-HPF-I 
If (A[character]:;StB f< (Blcnar- 
acter]:;DIB) \ TFOF+I 
If (A[char»cter]::SIB)>{B[cHar- 
•cterJ::DIB; TFFF-0, DIB-DIB+1, 
Slfr-SlB+JJ until RPZF - 1*5ERJt-0; 
TFOFrf) ,C£^«ENOE and<E> 






XI 




















vn 


SLED 


X 


Scan wtii le 
less or 
equal , de- 
atructrve 





1 


Cr**rXS!WXPI>, Ar^(SBR+51R, 
TFFF-I , RPF»Cr, RPMFF-t 
If (A[chAr-acter]::SIB)>Y[cbar- 
acter] ; TFFM , RPF*WF+1, 
DIB*OIB-l,<Jt&*£H0E ■ini<S£> 
{If (A[character]:iSie)iYTclnr- 






XI 


















































acter]; St»-S(B+1 , OiB— [H B+Huntl 1 




















RPIF - l'SERR - OsfKbfENDE and 








PFll 


CEOJ> 


H 


Compare 
character 
equaT, de- 
structive 





! 


Cr-Br,(J^EXSt), Ar*HeSBR+SIR, 
TFFF*t, RPF-M:r, Br*WB.t>BR+(llR, 






XI 



s 

s 
s 



HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


NECESSARY STACK 
CONDITIONS 


OPERATOR ACT 1 OK 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


,BROF_ 


PF4 
(Cont) 

VFt 
PFS 


SEQD 

CNED 


H 


Scan whl la 
aqua] , de- 
structive 

Compare 
character* 
not aqua 1 , 
destructive 






1 

1 


1Yr - Br, U1S+SIB(B5)-DIB(B5), 
TCJWJIB(Bs) , DIB+ulW-1 . 
TOtWIIOilE}, RPF+RPF-1 
If (A[eh«ractar-1::SIB l» {B[cher- 
actar]::OIS); TFOF+1 and TFFF-O, 
0IB*OIB+l, SIB+-SIB+U unci 1 
R£ZF - 1*SEAR - 0: TF0F~O, 

(J^ENK and® 

Cr+BrjCPiJfEXPO, Ar»NeSBR+SIR, 
TFFF-i-1 , RPF*Cr, ftPF+*PF-l 
If (A [character] : : 5 1 B) * Y (char- 
acter]; TFFF+O, RPFfRf>F+l, 
DIB+01B-! ,(JSl»-ENDE and <SE> 

(If (A[charactar]::SlB) - Y[char- 
acterk SIB+5IB+1, DIB+DIB+1} 
until RPZF - 1*SERR - 0; 

(3JHNOE and® 
r.r+Br i Cj»5 ,f EX5D, Ar+HSSBR+SIR, 
TFFF-H, RPF+Cr, Br+M£DBR+DIR 

fYr - Br, DIS*5IB(Bi)-D[B(B5), 
TOA+DT&ifeJj DIB+01B+1, 
TOKHJIB(fc), RPF+-RPF-I. !f 
(A[character]::SI8) * [B[char- 
ecter]; :DI B> ; TFOF+-1 . If 
(AJcharacterj; rSIB) - (B[char- 
ecter]:;DfB); TFFF+O, DIWHB+I, 
SIB+SIB+ji unttl RPZF - l*SERR-0; 
TFOF+O.CJTJ^HDE andCJP 


- 




XI 



r* 



/^■' 



HEX CODE 


MNEMONIC 


FArt 1 LY 


OPERATOR 


NECESSITY STACK 
CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BROF 


AROF 


BROF 






















VF5 

PF8 

vfB 


SNED 
CLSU 

SLSU 


H 
H 

H 


Scan yjh r 1 s 
not equal , 
destructive 

Compare 
characters 
lass , 
upda te 

5can wh f 1 e 

les* ± 

update 








t 
1 

t 


Cr-Br.Cjs^EXPD, Ar**e5BR+5 IR, 
TFFF--I , RPF+Cr, RPF~RPF-1 
If (Alcharacter! ::5IBl - V [char- 
acter] j TFFF*0. RPF--RPF+I. 
DIEMJIB-I ,<Ps>»ENDE and® 
tlf (Alcharacter); ;SIB) * V [char- 
acter! j SIB^SI6+I, DIB<-D1G<H} 
until RPZF ■ l^SERR-O^Js>ENDE 
and (D£) 

Cr*Br;(j3 , ** ;<su > Ar*rteSBR+SIR, 

TFFF-*-F, RPF+^r, Br++1£DBR+D 1 R 
{Vr - Br, DIS*SIB(Bs)-DIB(Bs), 

T0A+fllB(S=) , 01 P^t-DI 0+1 , 

T0rH)IB(8=) , RPF--RPF-1 

If (A[character]::SIB) jl [B[char- 

ael.r]::DIB;TFOff| 

If (A[charicter]:;5IB)>(B[ch3r- 

acterj::DIB; TFFF*fl, DIB-DIB+1, 

and SIB*S1B+1) until 

RPZF - l*SERR-0: TFOF^O, 
(^s^ENnE, ADJ(O.O), Br+ftPF, 

Ar+Yr and(§£) 

Cr-Br,Cj[s>EXPU, Ar»tW5BR+Slft, 
RPF+^r, RPF-RPF-1 
If ^[character] ::5IB)iY[ch»r- 
acter) ; TFFF^O; RPF*RPF+1 , 
[>IB*-DIB-l,<Ps>ENDE J -ADj[0,0) , 
Br*RPF, Ar+-Yr, and® 


1 


1 
1 


XI 
XI 
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HHEMOHIC 


FAMILY 


OPERATOR 


NECESSARY STACK 

CONDITIONS 


OPERATOR ACTION 


STACK AFTER 
OPERATION 


HARDWARE 
FLOW CHART 


AROF 


BFtOF 


AROF 


BROF 


VF8 

[Cent] 

PF9 
VF3 


CGEU 

SGEU 


H 
H 


Compare 
characters 
greatsr or 
equal , 
update 

Scan whj le 
greater or 
eoua 1 . 
upda te 






1 
1 


{If (A [character] : :S 1 B)<Y[char- 
acter]; SI&-SIB+1, DIB+OIB+1) 
until RPZF - l»SE«B"(iCPi>EltBE, 
ADJ(O,0), Br+flPF, Ar+-Yr, and® 

Cr^Br,C[P5^*EJ(Stl T Art-M@5BR+5lft ± 
TFFF~I , RPF-Cr, Br-tteOBR+DIR 

t¥r - Br, DIS-SlB(Bs)-DIB(B.s) , 
T0A+^IB[Ba) , ulB*OIB+1 , 
T0PM>IB[B5>, RPF+FLPF-I 
If [A[character]; :SI6) t ^[char- 
acter] : :DIB)} TFOF+1 
If (AEcharacterl: :S IB)<(B [char- 
acter! : :0IB) ; TFFF+fl, !1I8«-DIB+1 , 
S(B*-SIB+1} until RF2F - 1*5ERfl-0 
IfRPiF - l*5ERR-0: TFOF'*, 

(PsJfENDE, ADJ{0,0), Br*-P,PF, 
Art-Yr, and(Q£) 

Cr+Br.CPsJ^EXPU, Ar+f^sBR-t-SIR, 
TFFF-1 , RPF-Cr, RPF-RPF-1 
If {A[characterJ::SIB)<Y[char- 
acterl; TFFM, RPF--RPF+I , 
DIMIB-1 ,<JsJtHENI>E, ADJ(0,0) , 
Br»-RPF, Ar*Yr, antK® 
{If (A [character] :: 51 B)iY [char- 
acter] ; SIB^SIB+t, [IMMBtl) 
until RPZF-1 *SERR-0;(?s£frENDE, 
AOJ(0,O), BrHlPF,. Ar--Yr, andtgD 


1 
1 


1 
1 


XI 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


condition; 


OPERATOR ACTIOM 


OPERATION 


FLOW CHART 


AROF 


BROF 


AROF 


BROF 


PFA 


CGTU 


H 


Compare 

characters 

greater, 

updat* 





1 


Cr+Br .(P^EXSU , Ar+tuiSBR+SIR, 
TFFF-1 , RPF*Cr, Br-WDBR+CIR 
{Yr - Br, DIS*SIB(Bs)-DIB[Be) . 
TOA+DIB(Be). OIB-^IB+1 , 
TuYWJIB(Be), PPF+ftPF-1 , 
If (Alcharacter!: :5IB * (Blchar- 
acterl : : D 1 B> ; TFOF+I 
If (AEcr,aracter]::SIBi(B[=har- 
ecter]::0IB); TFFF»0, DIMIB+1, 
SIB*SIB+!) until RPZF-1 *SERR-0; 
TFOF*0,C?s^EM[>E, AuJtO.O), 


1 


1 


XI 
































Br^-RPF, Ar*-Yr, atid(JD 








UFA 


SGTU 


K 


Scan whi le 
greater h 
update 





1 


Cr»Br,CPl<HXPU,Ar*tieSBR+SIR, 
TFFF*-1 , RPF+£r t RPF+flPF-1 
If (A [character] : :SI BislBtchar- 
acter] ::DIBh TFFF*0, RPF--RPF+1 , 
tJ1B.tHB-l,Cj5>ENDE, ADJ(D.O), 


1 


1 


XI 
































Br+HPF, Ar+Yr, and® 




















{If (Alctaracter] : :5 IB)> [flEchar- 




















acter] ::DIB) i SIB+S1S-H, 




















DIBMJIB+I) iintn RPZF-I *5ERR-0; 




















(PS>£ftDE. AtU[0,0), Br--RPF, 




















Ar--Yr, and® 








PFB 


CLEU 


H 


Compare 





1 


Cr«-BrXS^XSU, Ar+«BSBR+£IR, 
TFFF+ir^PF+^r, B r++1e*DBH+D 1 fl 


1 


1 


XI 








characters 


















lass or 






(Yr - Br, D!S*S 1 B(Bs)-OI B(B5i , 














equal , 






TDA-DIB(Be) , DIB*-DIB+-1 , 














update 






TOM'-DIBIbe) , RPF--RPF-I 









PFB 

(Com! 



CEQU 



Scan wh T I ( 
less or 

equal , 
update 



Compare 
character* 



update 



NECESSARY STACK 

CONDITIONS 
~" AROF I BROF 



OPERATOR ACTION 



STACK AFTER 

OPERATION 
ARO-F I BROF 



HARDWARE 
FLOW CHART 



If [A[charact*r]::SIB) i* (B(cr,ar- 
aeter]::DIB); TFOF+I 
If (AEcharacter):l5IBj>(B[char- 
acter]::BIB); TFFF--U 
DIBVGIB*I, SIB+SIB+H 
until RPZF-1 *SERR-0; TF0F*O, 
(JjjHNDE, AOjtO.O), 8r»RPF r 
Ar»Yr, and<££) 

Cr+Br .(J^EXPU , Ar**1£S6R+S I R , 
TFFF-1 3PF"-Cr, RPF-RPF-I, 
If (A [ character] : :S I B)>Y[char- 
acter] : TFFF+C, RPF-^PF-H , 
DIMIB-1 ,CPs>EN[JE 1 A[>j(0,O) , 
Br+flPF, Ar*-Yr, an<jQ£> 
{If (Alcnaractar] ::SIB)£Y[char- 
acterh SIB*SPP+1, DIB+plB+H 
until KPZF-1 *SERR-0;C£5>EHD|, 
Auj(0,O), Bn-RPF, Ar-Yr, aridCQP 

Cr-t-BrjCPl^EXSlJ. Ar+flfJ5BR+-SIR, 
TFFF+1, RPF-Cr, BrtteDBR+OIP,, 
(¥r - Br, DIS-51 B(Ss)-DIB(B=) , 
TOA+fllBlB;) , DIB*OFB+l , 
T0K*«IB[Bs), RPF^RPF-t 
If [A [character] : : S 1 B> f (Blchar- 
acter] ! ;DIBh TF0F--1 and TFFF** 1 , 
Dlfrt-BIB+I, 51B+SIB+1> until 
ItPIF-l *SERR-0; TFOF-*<lXH£* ENDE ' 
ADJ(0,0), Br+^PF, Ar+Yr, and<3l£> 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAMILY 


OPERATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AROF 


BROF 


AROF 


BROF 


VFC 


SEQP 


H 


Scan wtil le 
equel , 
update 







C r+Br ,tJs&>EXPU , Ar~MeSBR+£IR, 
TFFF-1 , RPF»Cr. RFF»RPF-1 
If (A [character] ::5IB * Y[char- 
acter] ; TFFF+3, RPF+flPF+1 , 
OIB+BIB-lCj^ENDE, A0J(0,0), 
Br*RPF, flr*Yr, and® 
ttf (A(character] ::S1B) - ¥ [char- 
acter] ; 5IB«-SPB+1 P DIB-DIB+U 
until RPZF-I iSERR-OjCSS^ENDE, 
ADj(0 T O) T Br+ftPF h Ar+Yr and(§D 


1 


1 


XI 


PFD 


CNEU 


H 


Compare 
characters 
not equal , 
update 





t 


Cr*-Br P CP55^EKSU, Ar+tlflSBR+SIR, 
TFFF--1 , RPF*Cr, Br-tWOER+uIR 
(Yr - Br, D15+SIB[Bs) -JIB(os) , 
TOA*Olo(B!:), BIB^1IB+I 
TOnVOIB(EE), RPF+*PF-I 
IF (Alcharacter] ::SIB) p 1 (Blchor- 
acter] ::DIB) ; TFQF+1 
If (AlcheracterJ ::SI6) - (B[char- 
acter] ::DIB) ; TFFF.-0 
DIB+OIB+1 , SIMIB+I) until 
fiPZF-1 *SERR-0; TFOF-rfl (Psg-MENIJE 
AOJtO.O), Br+OTF, Ar+-¥r, and® 


1 


1 


XI 


VFD 


5NEU 


H 


Seen yjhi le 
not equal 
update 





1 


Cr*Br/3s&»EXPU, Ar*W5BR+5IR, 
TFFFfl , BPF"-Cr. RPF*RPF-1 


1 


1 


XL 











NECESSARY STACK 




STACK AFTER 


HARDWARE 


HEX CODE 


MNEMONIC 


FAfllLY 


OPE BATOR 


CONDITIONS 


OPERATOR ACTION 


OPERATION 


FLOW CHART 


AROF 


BRQF 


AROF 


BROF 


l/FD 












If (AEdiaracter] : :£IB) = Ytcliar- 








(Cant) 












acter] ; TFFF-O, RPF*flPF+l ; 
t)IB-rDie+l .Cjs^EHDEjADJ (0,0) , 
Br+ftRF, Ar*Yr, andCflE> 






































{If (Alcharactorl ::SIB) + Ytchar- 




















acter] ; 5IB-SIB+1, 01 Eh-DhB+1 > 




















until RPIF-I *$ERR-0;Cjs!J*ENOE, 




















ADj(O.O), Br**PF, Ar-Yr and<£D 








UFE 


HOOP 


H 


Ho 
oporat Ton 


- 


- 


5ECL-T , andCHD 


- 


- 


X7 


OFF 


NYU) 


H 


Inval Id 
operator 






CiFOl + 1 

1 f ECU T = ; Invalid operator 
Interrupt DC our a 

If EDIT - t; RF-F+tr, ENDE*1 , 
and invalid operator Interrupt 
occurs 






XS 



OPERATOR HEXADECIMAL CODE ASSIGNMENTS 



n 


VJLC 


VftLC 


V*LC 


^AtC 


YA1.C 


YAlt 


V*l( 


'IHC 


YALC 


V*LLt 


YALC 


YALC 


uALt 


YALC 


^AJ.C 


vAtC 


D 


J 


i 


WiLC 


WLC 


MIC 


vAU 


WLC 


n*l,C 


VALC 


VAIC 


uilc 


V*U 


VULC 


YAtt 


MIC 


H*Lt 


VAI.C 


VAI.t 


1 J 


2 


VilC 


VA1C 


VAU 


l'AU 


VALC 


V*lf 


M*U 


VAtC 


WAt-C 


VALC 


mC 


YAl£ 


VALC 


VftLC 


VAU 


WAlC 


? 


J 


3 


WLt 


WLC 


VAlC 


ei(.C 


VftLC 


YALf 


rtt.< 


VHC 


V*lt 


VALC 


mc 


tfACt 


V*.LC 


YALC 


VALC 


irtiC 


J 


J 


4 


NAHC 


NAME 


NAHC 


NAH$ 


NAHC 


NAMC 


NWt 


NAHC 


HANC 


HftMC 


NAHC 


NAH.C 


HAHt 


HAMC 


NAHC 


NAHC 


I 


K 


5 


NAHC 


NAKC 


r*wc 


NAflt 


NANt 


NAHC 


NAHC 


NAHC 


UAHt 


NAMC 


HAMC 


NAHC 


NAHE 


NAME 


NMC 


NAHC 


5 


K 


& 


«iHC 


»*ht 


«4K 


Wilt 


fl*HC 


HAMC 


sArtt 


1WK 


«AMf 


JiAHt 


NVt 


mahj: 


AAflt 


NAHC 


MAH( 


MA/lC 


£ 


K 


■} 


HAHC 


NAHC 


UAMC 


IJW( 


HANG 


KAhC 


H^P*C 


HJWC 


NAHC 


NAflC 


hahc 


NAHC 


HA«C 


NAHC 


HAnC 


NAHC 


1 * 


A 


AQC 


SU&T 


«yt: 


OtYD 


JDIV 


HOIV 


HtlA 


WTCR 


LE£5 


GFf* 


CRT* 


LSffJ 


(QUI 


HtQL 


CH$k 


Kilt* 


3 


A 


3 


LA«0 


LOR 


LMOT 


LEQV 


5 SHE 


VAKl 


«er 


D65T 


FLTP 


frFTR 


IIOL 


M 50 


IHlfl 


DINS 


BRST 


OKfl 


5 


B 


A 


6HFL 


BRTR 


BFtLJhl 


EXIT 


STBR 


NXLH 


INDX 


R.FTN 


tfBFL 


PETR 


OBUN 


£NTH 


*VM 


NXLY 


HK5T 


STFF 


A 


C 


& 


?ERD 


OWE 


LT& 


LTlfc 


PUSH 


DLCT 


EKtH 


1HIPL. 


STUD 


STDN 


UtfUD 


OYRN 




LOAD 


ITilC 


HPW 


B 


D 


£ 


iCtF 


DilF 


tt*T 


fi^llT 


S£RS 


DSftt 


«BF 


MBF 


SfUft 


BRU 


KYfl 


IttfU 


tUGT 


5NGL 


KfSO 


l>lt^r 


C 


E 


D 


T«D 


PACQ 


EttO 


"N50 


TWDqi 


5 ISO 


5X$N 


RDTF 


TEEU 


PfltU 


EK5L 


TW&U 


TVOU 


EK^U 


RTFF 


HALT 


Eh 


F 


E 


USD 


TGED 


TGTO 


TLtD 


TEQD 


TNfD 


TUNQ 




TLSU 


TGEU 


T&TU 


TLEU 


TfiU 


TNEU 


TUNU 




E 


G 


F 


tLSD 


CCED 


LCTp 


CI.CD 


CECtP 


C*F0 






CL4U 


LCEY 


CGTU 


CLEU 


CEdU 


CKEU 


MOOf 


NVLD 


F 


H 



OPERATOR HEXIUIECmAL WW ASSIGMMEXTS (Copt) 



7' 



"l 






JOIN 


SH.T 


IRE 


*IHT 


ItJtt 


DHI 






SCUT 


5CN0 






UHOI 


HEW 


h 


£ 


B 










PCftK 




■tcb 








IPC 2 










8 


n 


A 




























l&t 


PWL 


WST 


A 


c 


e 










STAG 


ILTAt KW 


sn 


RWR 


SPRft 


Mn.< 


CB*H 


LOOT 


tLLB 


an™ 




B 





D 


US HO 


tws& 


TUFfl 


TWTO 


stfa 


SWTD 




TW5 


USTHl 


uaihj 


wru 


■nmi 


SUFU 


5HTU 




HALT 





F 


£ 


































E 


& 


F 


SLID 


fctfP 


S6T0 


SLED 


tm 


SHEO 






SL$U 


sceO' 


SfiTU 


5LEU 


SEW 


*HEU 


WOP 


HVLD 


F 


H 



3 



£ 

I 





1) 


1 


2 


3 


4 


S 


* 


7 


8 


s 


A 


e 


c 


D 


E 


F 


FMItY 


D 


urns 


KfLT 


SFSC 


5RSC 


»£TF 


. EttOF 


HVHU 


HCHt I IMP 


l«C 


SFDC 


SKDC 


IHSU 


INSC 


E»M 


KW.T 


D F 


F 






























HDP 


WVLD 


F H 



r~^. 



s~\ 
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MDL OPERATORS 



SECTION 3 - CQNTBiTS 



SECTION 2. HDL OPERATORS 



( 



c 



c 



The (trot "HuTtlp1*nor" *nd "I/O Proc«ior" irv tyrwiyflOuft. 



lUtXOUOHS - 1 WOO HANMOOK 



^ 



) 



) 



) 



SECTION 2 

MDL OPERATORS 



A[8;3] " indTceta* three eonsecutTvc bits with AQ&F being 

CM most alonff icaflt 

&tB?Sl - QOIlD - indicate* the binary valu* assigned to five bits 
wFth the left dtglt being the most significant 



J "Q", , or "X" 



binary valuas desalinates 3 ^Tven b'( to be 
"false", ^'true 1 ', or "insignificant* 1 respectively 

p k addressed by 

+ - iAdiCfttts *o "flR 1 * function 

* - indicates an "AND" function 

[ 1 = contintir of 

+ - set to or replaced by 



p,[2.2]-\a Sets 8 flip-flops S C[8sfl] to value 

specified In A[10;9] 

A[2s2]=01 Sets ft fUp-flop* 9 C[B:B) to value 

specified in A[lO:fl] T emit clock puis* 
200 nanoseconds later if OISF-0 or 
£00 ntTiQsecon^} titer if OlSF-l, 

A[6:&)"O0100D Emits clock pulse, compares output of 

one of efght flip-flops 3*3 acted by 
M9:3l S ^[8:81 eo the state of 
&[10;1], &et$ EUR) or ERR2 and halts 

processor operation if rnlscompajrison 
occurs. 

flf$t£]«lt)10GD Emits rlotk pulse, cornjarts. output of 

one of eight flip-flops stlected by 
M9:3] § C[B : 81 to the state of 
A[I0:I], ftesets £ fl Rl or (RR2 if a 
conpariMw occur} 4 

ft[6iG]-0l ID00 Comparts output if one of eight flip- 

flops selected by A[?:3] e C[8:8] to 
the tt*t* of AhO:lK Sets EFtfcl or 
EfcRZ If a mTscomparison occurs. 



PfllHtEO IN U.9, AMEflIC* 
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HDL. OPERATORS 



A[6:6]-l 11000 
A[3:)]-100 

AEB:8]-1 10X0000 

A18:B]-001XOflOO 
A(R: 81-01 OOOOOO 
A[8:B]-1000COOO 



Compares output of one of eight flip- 
flops selected by A[9:3] 8 C[8:B] to 
the state of A[l£hl], Resets ERR1 or 
ERR2 If a mlscomparlson occur? » 

tf (EMI + EBBi + HLTF) - I and 
CYCM-0, ERRW), ERRM, and MDL 
operation Is halted displaying string 
number in n[ID:7l and Clo:8]. 

If (EFtRl * ERR2 * HLTF) - 0, then a 
NO-OP occurs. 

Inhibits output of MA to cause the 
next comnand to be fetched from 
address 0. 

Forces EUR conmand Tf ERM-1, other- 
wise becomes a NO-OP. 



Clears HDL registers and changes MDL 
to 1/0 operation 

If CYCH-1 then MA[IO:2l*A[10:l] and 

NA[B:8Kc|9:fl] 

If CYCH-0 then a no-op occurs. 



c 
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) 



) 



SECTION 3 

DATA COMMUNICATIONS PROCESSOR 
INSTRUCTKWS 



Z 

o 

I— 
O 

LU 



SECTION 3 - CONTENTS 



SECTION 3. DATA COMMUNICATIONS PROCESSOR INSTRUCTIONS 

DCP Instruction List (by Group) 3-1 

DCP Instruction List (by Mnemonic) 3-3 

OCP Instruction List (by Operation) 3-5 

Undefined Operation Codes 3-8 

Operator (Instruction Set) Descriptions 3-9 

Group 3-9 

Group 1 3-'° 

Group 2 3-11 

Group 3 3-1 

Group 4 3-12 



c 



( 



The terras "Multiplexor" and "I/O Processor" are synonymous. 



( 
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SECTION 3 

DATA COMMUNICATIONS PROCESSOR 
INSTRUCTIONS 

DCP INSTRUCTION LIST (BY GROUP) 



; 



Group 


Op Code 


A Field 


MNE 


Operation 





00000 


000 


IDLE 


Idle 




00010 


ovv 


AWI 


Adapter Write 




00010 


1VV 


AWRR 


Adapter Interrogate 




00001 


vvv 


BKP 


Stop/Branch on Breakpoint 




00011 


100 


SHFT 


Shift MA Registers Right 




0001 1 


101 


HEVU 


Set System Interrupt 




00011 


000 


MSKW 


Set Cluster Mask Register 




00011 


001 


HSKR 


Read Cluster Mask Register 


1 


00100 


000 


ARWN 


Adapter Read When Needed 




00100 


001 


ARIN 


Adapter Read If Needed 




00100 


010 


DBYZ 


Decrement Branch Y Is Zero 




00100 


011 


DBYN 


Decrement Branch Y is Non- 
Zero 




00100 


100 


BRAN 


Branch If System Attention 
Needed 




00101 


vvv 


GOTO 


Branch 




00110 


vvv 


GOX 


Branch Relative with X 




00111 


vvv 


GOI 


Branch Relative Indirect 


2 


01000 


000 


MOVE 


Move Ha If word 




01000 


001 


LMRI 


Local Memory Read Indirect 




01000 


010 


SHRD 


Scratchpad Memory Read 
Direct 




01000 


011 


LHRD 


Local Memory Read Direct 




01000 


101 


LMWI 


Local Memory Write Indirect 
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DCP INSTRUCTIONS 

DCP INSTRUCTION LIST (BY GROUP) (Cont) 



Group 



Op Code 



A Field 



MNE 



Operation 



01000 

01000 
01001 
01001 

01001 

01001 
01001 

01100 
01101 
01100 
01101 

onio 

01111 



111 

001 
100 



110 

111 

000 
000 

loo 

100 

vvv 
oov 



11101 


AAA 


11110 


AAA 


mil 


AAA 


10000 


AAA 


11000 


AAA 


11100 


AAA 


10101 


AAA 


10110 


AAA 


10111 


AAA 


10100 


AAA 



SMWD 

LMWD 

MMR 

MMWU 

MMWR 

HMUP 
MMPR 

HAD 

HAOB 

MSB 

HSBB 

TRAN 

PARV 

ADD 

ADDB 

ADDC 

SUB 

SUBB 

SUBC 

LAN 

LANB 

LANC 

LAOH 



Scratchpad Memory Write 
Direct 



Local Memory Write Direct 
Main Memory Read 



Main Memory Write 
Unconditional 



Main Memory Write Uncondi- 
tional Retain Readout 



Main Memory Protected Write 



Main Memory Protected Write 
Retain Readout 



Ha If word Add 

Halfword Add B Literal 

Halfword Subtract 

Halfword Subtract B Literal 

Translate 

Parity 

Add 

Add B Literal 

Add C Literal 

Subtract 

Subtract B Literal 

Subtract C Literal 

Logical AND 

Logical AND B Literal 

Logical AND C Literal 

Logical AND-0R MA 
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) 



DCP INSTRUCTIONS 
DCP INSTRUCTION LIST (BV GROUP) (Cont) 



Group 


Op Code 


A Field 


MNE 


Operation 


1) 


10001 


AM 


LOR 


Logical OR 




10010 


AAA 


LORB 


Logical OR B Literal 




10011 


AAA 


LORC 


Logical OR C Literal 




11001 


AAA 


LEO 


Logical Exclusive OR 




11010 


AAA 


LEOB 


Logical Exclusive OR B 
Literal 




11011 


AAA 


LEOC 


Logical Exclusive OR C 
Literal 



DCP INSTRUCTION LIST (BY MNEMONIC) 



MNE 


Operation 


Group 


Op Code 


A Field 


ADD 


Add 


i> 


11101 


AAA 


ADDB 


Add B Literal 




11110 


AAA 


ADDC 


Add C Literal 




Hill 


AAA 


ARIN 


Adapter Read If Needed 


1 


00100 


001 


ARWN 


Adapter Read When Needed 


1 


00100 


000 


AWI 


Adapter Write 





00010 


OVV 


AWRR 


Adapter Interrogate 





00010 


1VV 


BKP 


Stop/Branch on Breakpoint 





00001 


VVV 


BRAN 


Branch If System Attention 
Needed 


1 


00100 


100 


DBYN 


Decrement Branch Y Is Non-Zero 


1 


00100 


Oil 


DBYZ 


Decrement Branch Y Is Zero 


1 


00100 


010 


GOI 


Branch Relative Indirect 


1 


00111 


VVV 


GOTO 


Branch 


1 


00101 


VVV 
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DCP INSTRUCTIONS 

DCP INSTRUCTION LIST (BY MNEMONIC) (Cont) 



MNE 


Operation 


Group 


Op Code 


A Field 


GOX 


Branch Relative with X 


1 


00110 


vvv 


HAD 


Ha If word Add 


3 


01100 


000 


HADB 


Halfword Add 6 Literal 


3 


01101 


000 


HEYU 


Set System Interrupt 





00011 


101 


NS8 


Halfword Subtract 


3 


01100 


100 


HS8B 


Halfword Subtract B Literal 


3 


01101 


100 


IDLE 


Idle 





0000 


000 


LAN 


Logical AND 


ll 


10101 


AAA 


LANB 


Logical AND B Literal 


4 


10110 


AAA 


LANC 


Logical AND C Literal 


4 


10111 


AAA 


LAOM 


Logical AND-OR MA 


4 


10100 


AAA 


LEO 


Logical Exclusive OR 


4 


11001 


AAA 


LEOB 


Logical Exclusive OR B Literal 


4 


11010 


AAA 


LEOC 


Logical Exclusive OR C Literal 


4 


11011 


AAA 


LHRD 


Local Memory Read Direct 


2 


01000 


on 


LNRI 


Local Memory Read Indirect 


2 


01000 


001 


LMWD 


Local Memory Write Direct 


2 


01000 


111 


LMMI 


Local Memory Write Indirect 


2 


01000 


101 


LOR 


Logical OR 


4 


10001 


AAA 


LORB 


Logical OR B Literal 


4 


10010 


AAA 


LORC 


Logical OR C Literal 


4 


10011 


AAA 


MMPR 


Main Memory Protected Write 
Retain Readout 


2 


01001 


111 


MMWP 


Main Memory Protected Write 


2 


01001 


110 


MMR 


Main Memory Read 


2 


01001 


001 
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DCP INSTRUCTIONS 
DCP INSTRUCTION LIST (BY MNEMONIC) (Cont) 



MNE 


Operation 


Group 


Op Code 


A Field 


MMWR 


Main Memory Write Uncondi- 
tional Retain Readout 


2 


01001 


101 


MMWU 


Main Memory Write Unconditional 


2 


01001 


100 


MOVE 


Move Halfword 


2 


01000 


000 


PARY 


Parity 


3 


0111 1 


oov 


MSKR 


Read Cluster Mask Register 





00011 


001 


MSKW 


Set Cluster Mask Register 





0001 1 


000 


SHFT 


Shift MA Registers Right 





00011 


100 


SMRO 


Scratchpad Memory Read Direct 


2 


01000 


010 


SMWO 


Scratchpad Memory Write Direct 


2 


01000 


110 


SUB 


Subtract 


4 


10000 


AAA 


SUBB 


Subtract B Literal 


4 


11000 


AAA 


SUBC 


Subtract C Literal 


k 


11100 


AAA 


TRAN 


Translate 


3 


oino 


VVV 



DCP INSTRUCTION LIST (BY OPERATION) 



Operation 


MNE 


Group 


Op Code 


A Field 


Adapter Interrogate 


AWRR 





00010 


IVV 


Adapter Read If Needed 


ARIN 


1 


00100 


001 


Adapter Read When Needed 


ARWN 


1 


00100 


000 


Adapter Write 


AWI 





00010 


OVV 


Add 


ADD 


1. 


11101 


AAA 


Add B Literal 


ADDB 


k 


11110 


AAA 


Add C Literal 


ADDC 


It 


inn 


AAA 
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DCP INSTRUCTION LIST (BY OPERATION) (tout) 



Operation 


MNE 


Group 


Op Code 


A Field 


Branch 


GOTO 




00101 


vvv 


Branch If System Attention 
Needed 


BRAN 




00100 


100 


Branch Relative Indirect 


GOI 




001 II 


vvv 


Branch Relative With X 


GOX 




00110 


vvv 


Decrement Branch Y Is Non-Zero 


DBYN 




00100 


on 


Decrement Branch Y Is Zero 


DBYZ 




00100 


010 


Ha If word Add 


HAD 


3 


01 100 


000 


Ha If word Add B Literal 


HADB 


3 


01101 


000 


Halfword Subtract 


USB 


3 


01 100 


000 


Halfword Subtract B Literal 


HSBB 


3 


01101 


100 


Idle 


IDLE 





00000 


000 


Local Memory Read Direct 


LMRO 


2 


01000 


on 


Local Memory Read Indirect 


LMRI 


2 


01000 


001 


Local Memory Write Direct 


LMWD 


2 


01000 


111 


Local Memory Write Indirect 


LMWI 


2 


01000 


101 


Logical AND 


LAN 


k 


10101 


AAA 


Logical AND B Literal 


LAMB 


k 


10110 


AAA 


Logical AND C Literal 


LANC 


k 


10111 


AAA 


Logical AND-OR MA 


LAOM 


k 


10100 


AAA 


Logical Exclusive OR 


LEO 


k 


11001 


AAA 


Logical Exclusive OR B Literal 


LEOB 


k 


11010 


AAA 


Logical Exclusive OR C Literal 


LEOC 


k 


11011 


AAA 


Logical OR 


LOR 


h 


10001 


AAA 
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DCP INSTRUCTIONS 
DCP INSTRUCTION LIST (BY OPERATION) (Cont) 



Operation 


MNE 


Group 


Op Code 


A Field 


Logical OR B Literal 


LORB 


4 


10010 


AAA 


Logical OR C Literal 


LORC 


1| 


10011 


AAA 


Main Memory Protected Write 


MMWP 


2 


01001 


110 


Main Memory Protected Write 
Retain Readout 


MMPR 


2 


01001 


111 


Main Memory Read 


MMR 


2 


01001 


001 


Main Memory Write Unconditional 


MMWU 


2 


01001 


100 


Main Memory Write Unconditional 
Retain Readout 


MMWR 


2 


01001 


101 


Move Haifword 


MOVE 


2 


01000 


000 


Parity 


PARY 


3 


01111 


00V 


Read Cluster Mask Register 


MSKP 





00011 


001 


Scratchpad Memory Read Direct 


SMRD 


2 


01000 


010 


Scratchpad Memory Write Direct 


SMWD 


2 


01000 


no 


Set Cluster Mask Register 


MSKW 





00011 


000 


Set System Interrupt 


HEYU 





00011 


101 


Shift MA Registers Right 


SHFT 





00011 


100 


Stop/Branch on Breakpoint 


BKP 





00001 


vvv 


Subtract 


SUB 


l| 


10000 


AAA 


Subtract B Literal 


SUBB 


I| 


11000 


AAA 


Subtract C Literal 


SUBC 


1) 


11100 


AAA 


Translate 


TRAN 


3 


omo 


VVV 
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UNDEFINED OPERATION CODES 

Operators containing undefined operation codes are not released; they 
act like the Idle instruction. The following codes are exceptions to 
the above rule: 



Operation Code 


Interpreted As 


Instruction 


01000 100 


0100O 000 


Hove half-word 


01001 000 


01000 OOO 


Hove half-word 


01001 Oln 


01000 000 


Hove half-word 


01 100 001 


01100 000 


Half-word Add 


01100 Oln 


01100 000 


Half-word Add 


01100 101 


01100 100 


Half-word Subtract 


01100 1 In 


01 100 100 


Half-word Subtract 


oiioi on 


01101 000 


Half-word Add, literal 
in the B field 


01101 Oln 


01101 000 


Half-word Add, literal 
In the 8 field 


01101 101 


onoi roo 


Half-word Subtract, 
literal In the B field 


01101 lln 


01101 100 


Half-word Subtract, 
literal In the B field 


01(11 Oln 


11001 nnn 


Exclusive OR 


01111 Inn 


11001 nnn 


Exclusive OR 
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OPERATOR DESCRIPTIONS 

OPERATOR (INSTRUCTION SET) DESCRIPTIONS 



(A) 



: or ; or 

v 

rA 

rB 

Example: 

B[2:3] 



The parentheses are used to Indicate that "A" Is 
pointing to an address located within memory. 

Indicates that a literal value is contained within "A" 

Indicates an arithmetic plus sign. 

Indicates an arithmetic equal sign. 

Indicates not equal arithmetically. 

Indicates that "A" is replaced by "B". 

An asterisk or a period Indicates a logical AND. 

A colon, semicolon, or comma indicates a separator. 

Indicates versus. 

Indicates row A. 

Indicates row B. 



Indicates three bits of the B register, starting with 
bit 2 and counting toward bit (e.g., bits 2, I, and 
of the B register). 



GROUP 



OP "A" 
Code Field 



Description 



Idle until fault interrupt (e.g., initialize 
or time-out) 



4. ..7 



A - 


norma 


1; CLIN~AA.AC.AI 


A - 1 


Al-C 


CLItr-AA.AC.AI 


A - 2 


AOS 


CLIN~AA.AC.AI 


A - 3 


AC~B 


AI~C; CLIN*AA.AC.AI 


A - 


norma 


1; CLIN~AA.AC.AI; AC.AI~CLIN 


A - 1 


AI-i-C 


CLInVAA.AC.AI; AC.AI~CLIN 


A - 2 


AC<-B 


CLIN~AA.AC.AI; AC.AI~CLIN 


A - 3 


AOB 


AI*C; CLIN~AA.AC.AI; 




AC. A 


*CLIN 



) 
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GROUP (Cont) 



Mnemonic 


OP 
Code 


"A" 
Field 


BKP 


01 




5HFT 


03 


It 


HEVU 


03 


5 


HSKW 


03 





HSKR 


03 


1 


GROUP 1 






Mnemonic 


OP 
Code 


"A" 
Field 



Description 

B:C - branch address; MA<-IA; SP0-R*MA 

6(2:3) - number of shifts -I 

B[2:3] - 4; C not used; 

Send Interrupt signal to multiplexor 

CMR*AC.AI 

AC.AI-rCMR; AA*0; 6:C not used 



Description 

ARWN Oil CAN - 0: wait 

CAN-1: AA.AC.AI*CLIN; IA*B.C; CF0:l-*0 

ARIN 04 I CAN - 0: end 

CAN - I: AA.AC.AI-*CUN; 

lA^B.Cj CF0:l*0 

0BYZ 04 2 ¥ - 0: IA*B:C; CF0.CF1*0 

Y * 0: Y~Y -I 

DBYN 04 3 Y - 0: end 

Y il 0: IA*B:C; Y<-Y -1; 

CF0.CFM 

BRAN 04 4 MSAN - 0: end 

MSAN - I: IA*B:C; CFO:l-<-0 

GOTO 05 No match: end 

If match: IA*B.C 

CF0.CFI-K) 

G0X 06 No match: end 

If match: IA*B.C, 

CFD:CF)-tO; IA0«-IA0+X, 
IARIA1+1 

G01 A ■ used for the branch condition If match: 

IA*B.C; B»Y; CF0:l*0; IACMAu+(8) 
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V> 



GROUP 2 



OP "A" 

Mnemonic Code Field 



Description 



MOVE 


08 





(C)-*MA; MMB) 


LMRD 


08 


3 


MAi-B.C; W*-LM(MA) 


LMRI 


08 


1 


(C)-fMA; MA*(B) 
WHM(MA) 


LMWD 


08 


7 


MA*B.C; LM(MA)*W 


LMWI 


08 


5 


(C)-fMA; MA-i-(B) 
LM(MA)*W 


SMRD 


08 


2 


(C)i+(A; W*SM(B) or R(B) 


SHWD 


08 


6 


SM(C)-*W or R(C)*W -1; 
MAi-(B) 


MMR 


09 


1 


(C)«+IA; MA*(B)j VWIM(MA) 


MMWU 


09 


4 


(C)-^MAj MA*(B); MM(MA)-*W 


MMWR 


09 


5 


<C)*MA; MA*(B); 
MM(MA)*W; VWtM(MA) 


MMWP 


09 


6 


(C)-*MA; MA*(B)j 

MM(MA)*W only If bit 1)8-0 


MWRP 


09 


7 


(C)**A; MA<-(B); VMIM(MA); 
MM(MA)<* only If bit 1(8-0 


GROUP 3 










OP 


"A" 




Mnemonic 


Code 


Field 


Description 



HAD 



0C 



HADB 00 

USB 0C <t 



(C) all rows+WA all rows + 

(B) all rows; CFO^-carry; 
CFl+all sums zero 

(C) all rows+*A all rows +B; 
CF0*-carry; CFl«-all sums zero 

(C) all rows-*-MA all rows - 

(B) all rows; CFO+borrow; CF1+ 

al 1 remainders zero 
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OPERATOR DESCRIPTIONS 



GROUP 3 


(font) 




OP 
Mnemonic Code 


"A" 
Field 


HSSB 


OD 


5 


THAN 


OE 





Description 



(C) ell rows««A all rows -B; 

(C)*transletor*-(B); 

A ■ type of trensletion 

(C)*(B) end fix parity 
A - 0: odd 
A « I : even 



OROUP 4 


OP "A" 




Mnemonic 


Code Field 


Description 


ADD 


ID 


(C)«-(A)+(B)+CF0 


ADDB 


IE 


(C)*(A)+B+CF0 


ADDC 


IF A + 1 


(A)*(B)+C+CF0; 
(B)<-(B)+C+CF0; 



SUB 

SUBB 

SUBC 

LAN 

LANB 

LANC 

LAOM 



15 
16 
17 



(C)«-(A) -(B) -CFOj 

CFO^orrow out; CFWemelnder zero; 

(CH(A) -B -CFO; 

CFO+torrow out; CFI«-rema!nder zero 

A t I: (A)*C - (B) - CFO; CFC-Hwrrow out; 

CFKremalnder zero 
A - I: (B)*C - (B) - CFO; CF0*fcorrow out; 

CFI-*-remelnder zero 

(CMA) * (B); CF0*0; CFI-M-esult zero 

(C)«-(A) * B; CF0»0; CFlTesult zero 

A * I: (A)*C * (B); CF0»O; CFI-result zero 
A - I: (B)*C * (B); CF0*0; CFlTesult zero 

A * I: (A)«-tC * (B)] or MA(rA) 
A - I: (B)*[C * (B)] or MA(rB) 
CFO+0; CFI«-result zero; 
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OPERATOR DESCR I PT IONS 



GROUP * (Cent) 



Mnemonic 


OP 
Code 


"A" 
Field 


LOR 


11 




LORB 


12 




LORC 


13 




IEO 


19 




LEOB 


1A 




LEOC 


IB 





Description 



(C)--(A) or (B) 

CFO«-0; CFWesult zero 

(O(A) or (B) 

CFO+0; CFHresutt zero 

A l< 1: (AMB) or C; CF0*O 

A - I: (B)*(B) or Ci CFl-rejult zero 

(O(A) + (B); 

CFO+O; CFI*re$ult zero 

(O(A) + (B); 

CR0*0; CFlt-result zero 

A l" 1: (A)-H; + (B); CFCKOj CFl"-result zero 
A • l! (B)*C ♦ (B); CFO^O; CFKreeuH zero 
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WORD FORMATS 



SECTION 4 - CONTENTS 



SECTION 4. WORD FORMATS 

Basic Word Structure 4-1 

Descriptors 4-2 

Presence and Copy Bit Meanings 4-2 

MOM (Original) Descriptor 4-2 

Copy Descriptor 4-2 

Word Identification 4-3 ( 

Character Representation 4-5 V 

8-Bit Bytes (EBCDIC Code) 4-5 

6-Bit Characters (BCL Code) 4-5 

4-Bit Digits (Packed BCD) 4-5 

Signs of Numeric Fields 4-6 

Single Precision Operand 4-7 

Occurs Index Word 4-8 

Result of OCRX Operator 4-8 

Scan In and Scan Out Function Words 4-9 / 

Interrogate I/O Path Function Word 4-10 V, 

I/O Path Result Word Returned 4-10 

Interrogate Peripheral Status Function Word 4-11 

Status Vector Word Returned 4-11 

Read Result Descriptor Function Word 4-12 

Result Descriptor Returned 4-12 

Read Time-of-Oay Function Word 4-13 

Time of Day Word Returned 4-13 

Read Interrupt Register Function Word 4-14 

Interrupt Register Word Returned 4-14 

Read Interrupt Mask Function Word 4-15 

Interrupt Mask Word Returned 4-15 

Read General Control Adapter Function Word 4-16 

Response to Read 6CA 4-16 

Interrogate Peripheral Unit Type Function Word 4-17 

Unit Type Word Returned 4-17 

Read Interrupt Literal Function Word 4-18 

Interrupt Literal Word Returned 4-18 

initiate I/O Function Word 4-19 

Area Descriptor Sent to Multiplexor 4-19 

Set Time of Day Clock Function Word 4-20 

Time of Day Word Sent to Multiplexor 4-20 

Set Interrupt Mask Function Word. 4-21 . 

Interrupt Mask Word Sent to Multiplexor 4-21 | 

Set General Control Adapter Function Word . 4-22 V 

Indirect Reference Word 4-23 

Stuffed Indirect Reference Word 4-24 

Double Precision Operand 4-25 

First Word 4-25 

Second Word 4-25 

Mark Stack Control Word 4-26 

Return Control Word 4-27 s 

Top of Stack Control Word 4-28 / 

Segment Descriptor *-*!» ^ 

Program Word 4-30 

Syllable Decode Table 4-30 

Step Index Word 4-31 

Data Descriptor 4-32 

String Descriptor (Non-Indexed) 4-33 

String Descriptor (Indexed) 4-33 

Program Control Word. . ..... 4-34 g 



The terms "Multiplexor" and "1/0 Processor" are synonymous. 
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WORD FORMATS 



BASIC WORD STRUCTURE 



SECTION 4 



p&RITYJ 





51 


/ 


T 






50 


A^ 






49 


f! 






[48 



47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


•5 


1 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 





V , . , " 



51 - Parity bit (odd parity) 
50 -> 48 - Tag field 
Kl -> - Data field 

The processors and multiplexors of the B 6700 primarily handle "words" 
of information. Each word is made up of a data field, a tag field, 
and a parity bit. The tag field is the major factor determining the 
meaning of the data field. 
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DESCRIPTORS 



DESCRIPTORS 
PRESENCE AND COPY BIT MEANINGS 



MOM (ORIGINAL) DESCRIPTOR 

1.6 

c°py 



47 
Presence 



COPY DESCRIPTOR 

Presence Copy 



Mean i ng 



Data/code-segment absent; 
Disk address In [19:20] , 
Size in [39:20} . 

Data/code-segment present; 
Core address in [19:20], 
Size in [39:20]. 



Meaning 



Data/code-segment may or may not 
be present. See presence bit in 
original. Core address of MOM 
descriptor in [19:20]. 



Data/code segment present. 
Core address in [19:20]. 
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WORD IDENTIFICATION 

TAG DATA (HEXADECIMAL) 



WORD IDENTIFICATION 



Single Precision Operand 

or 
Occurs Index Word 












4 



Indirect Reference Word 



\ 



5 



6 

























> Stuffed Indirect Reference Word 



7 



/ 











Double Precision Operand 













4 



8 
C 



Mark Stack Control Word or 
Return Control Word or 
Top of Stack Control Word or 
Program Word (Code) 

Segment Descriptor, MOM, Absent 
Segment Descriptor, Copy, Absent 
Segment Descriptor, MOM, Present 

Segment Descriptor, Copy, Present 



^ H 



Step Index Word 
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WORD IDENTIFICATION 



HI 

s 

m 
m 

n 




HI 



m 
s 

m 





- 



























- 


1 
























- 


e 























- 9 



1 


<0 
























2 


to 



























5 T 





6 


"0 
























e 


to 























9 


*0 
























A 


fO 























c 


«] 


- 






















D 


TO 























E 


to 











































































Word Data Descriptor, Single, 
Read/Write 



Word Data Descriptor, Double, 
Read/Write 



Word Data Descriptor, Single, 
Read-only 



Word Data Descriptor, Double, 
Read-only 



String Descriptor, Non-Indexed 
String Descriptor, Indexed 
String Descriptor, Non-Indexed 

String Descriptor, Non-Indexed 
String Descriptor, Indexed 
String Descriptor, Non-Indexed 

String Descriptor, Non-Indexed 
String Descriptor, Indexed 
String Descriptor, Non-Indexed 

String Descriptor, Non- Indexed 

String Descriptor, Indexed 

Uni tial ized Operand 
(Software Usage - Block Exit) 
or DCP Code 



Program Control Word 
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CHARACTER REPRESENTATION 
8-Bit Bytes (EBCDIC Code) 



CHARACTER REPRESENTATION 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


5 o 




46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


5 


1 


48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






MOST SIGNIFICANT 
CHARACTER 



6-Bit Characters (BCL Code) 



MOST SIGNIFICANT 
CHARACTER 



LEAST SIGNIFICANT 
CHARACTER 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 




50 


46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 




49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


5 


1 




48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






4-Bit Digits (Packed BCD) 



LEAST SIGNIFICANT 
CHARACTER 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


[pARtTY 1 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


O50 


46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


<>49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


5 


1 


48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






MOST SIGNIFICANT 
CHARACTER 



LEAST SIGNIFICANT 
CHARACTER 
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SIGNS OF NUMERIC FIELDS 

The sign of a numeric field is represented as follows: 

a. 8-bit characters 

The sign is in the zone bits of the least significant 
character (bits 7 thru k of the fieldTi A bit configuration 
of HOI indicates a negative number; any other bit configura- 
tion indicates a positive number. 

b. 6-bit characters 

The sign is in the zone bits of the least siqni ficant 
character (bits 5 and k of the field}"] A bit configuration 
of 10 indicates a negative number; any other bit configura- 
tion indicates a positive number. 

c. A-bit digits 

The sign is carried as a separate digit, and it is the most 
significant digit of the field. A bit configuration of 1101 
indicates a negative number; any other bit configuration 
indicates a positive number. 
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SINGLE PRECISION OPERAND 



TAG = 



PARITY 

51 




47 


E 

*43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


o 50 

0*9 

48 


M 46 


P 

042 


38 


34 


30 


%S 


akH 




A 14 


10 


6 


2 


^5 


N 

E41 


37 


33 


29 


25 


21 


17 


13 


9 


5 


1 


44 


N 

T40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






Tag - 

k7 - Not used 

M - Sign of mantissa - 1 - negative, « positive 
E - Sign of exponent - 1 - negative, = positive 

44 ■-> 39 - Exponent 

38 => - Mantissa 
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OCCURS INDEX WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35H 31 


27 


23 


19 


15 


11 


7 


3 


50 


46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


4 9 


1 

45 


.EN 

41 


GTI 

37 


1 

33 


29 


SI 

25 


ZE 

21 


17 


OFFSET 

13 9 5 1 


4 8 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






1»7 -> 32 - Length field 
31 -> 16 - Size field 
15 -> - Offset field 

Result of OCRX Operator 

(B Register) 

The OIW and the operand in the 8 register are used to calculate a new 
index value. This new value is placed in the B register. 
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SCAN IN AND SCAN OUT 
FUNCTION WORDS 



TAG = 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


0l9 


Ul6 


11 


F7 


Z3 


5 o 


46 


42 


38 


34 


30 


26 


22 


0,8 


Nl4 


10 


F« 


z 2 


49 


45 


41 


37 


33 


29 


25 


21 


0l7 


lis 


9 


F 5 


Zi 


48 


44 


40 


36 


32 


28 


24 


20 


16 


T12 


F 8 


i 


M 



16 -> 9 = Unit Designate Field - Unique for each unit and installation. 
F BITS (SCAN IN) 



8765 

0000 
0001 

0010 
0011 
0100 

0110 

1111 



OPERATION 

Interrogate 1/0 Path for Upcoming Initiate 1/0 Operation 

Interrogate Peripheral Status of the Designated Status 

Vector 

Read Result Descriptor 

Read Time of Day Register 

Read Interrupt Register or Read Interrupt Mask Register, 

or Read General Control Adapter 

Interrogate Peripheral Unit Type 

Read Interrupt Literal 



F BITS (SCAN OUT) 
8765 



OPERATION 



0000 Initiate 1/0 Operation 
0011 Set Time of Day Register 

0100 Set Interrupt Mask Register 

0101 Set General Control Adapter 

Z - Multiplexor Field: 001 - MPX A, 010 - MPX B, 100 = MPX C 

(If M= 1) 
M = 0, all multiplexors respond; M - 1, MPX designated by Z responds 
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INTERROGATE I/O PATH FUNCTION WORD 



(A Register) 



,PAR1TY] 

! 51 



'48 



47 


43 


39 


35 


31 


27 


23 


o„ 


Ul5 


11 


7 


z 3 


46 


42 


38 


34 


30 


26 


22 


0l8 


Nl4 


io 6 


z 2 


45 


41 


37 


33 


29 


25 


21 


0l7 


"l3 


9 


5 


Zi 


44 


40 


36 


32 


28 


24 


20 


16 


Ti 2 


o 8 


o< 


M 



UNIT - Unique within each installation. 
Z « 001, HPX A (M = 1) 

- 010, MPX B (M - 1) 

» 100, MPX C (H - 1) 
H ■ 0, All multiplexors respond 
H =1, Multiplexor designated by Z to respond 

I/O PATH RESULT WORD RETURNED 

(8 Register) 

fftRrrYJ 

' 51 



47 


43 


39 


35 


31 


27 


23 


o 19 


Ul5 


11 


7 


z 3 


46 


42 


38 


34 


30 


26 


22 


o 18 


N,4 


10 


o 6 


z 2 


45 


41 


37 


33 


29 


25 


21 


0,7 


',3 


9 


5 


Zi 


44 


40 


36 


32 


28 


24 


20 


16 


Ti 2 


o 8 


0* 


A 



UNIT - Unique within each installation 

Z = xxl, Available path via MPX A 
■ xlx, Available path via MPX B 
- Ixx, Available path via MPX C 

(x - don't care) 

A » 0, No path available 

A - 1, Path is available 
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TAG = 



INTERROGATE PERIPHERAL STATUS 
FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


O19 


o 15 


N„ 


7 


z., 


5 o 




46 


42 


38 


34 


30 


26 


22 


0l8 


O14 


N10 


o 6 


z, 


49 


45 


41 


37 


33 


29 


25 


21 


0l7 


O13 


N 9 


I5 


Zi 


4 8 


44 


40 


36 


32 


28 


24 


20 


0l6 


Nl2 


o 8 


11 


Mo 



N - through 7, Status Vector Word Number 
N =8 Status Change Vector 
Z =001, MPX A (M - 1) 

= 010, MPX 6 (M = 1) 

= 100, MPX C (M = 1) 
M = 0, All multiplexors are to respond 

1, Multiplexor designated by Z is to respond 

STATUS VECTOR WORD RETURNED 

<B Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


O 5 o 


46 


42 


38 


34 


30 


26 


; 
22* 


!TA 

w 


TU 

14 


3 
10 


fi 


? 


°49 


45 


41 


37 


33 


29 


25 


21 


Bl 

17 


TS 

13 


9 


5 


1 


o 48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 


Xo 



32 => 1 - Status Bits 



Vector word 


displays status 


of 


peripheral 


un 


ts thru 31 


Vector word 


1 displays status 


or 


peripheral 


un 


ts 32 thru 63 


Vector word 


2 displays status 


of 


peripheral 


un 


ts 64 thru 95 


Vector word 


3 displays status 


of 


peripheral 


un 


ts 96 thru 127 


Vector word 


4 displays status 


of 


peripheral 


un 


ts 128 thru 159 


Vector word 


5 displays status 


of 


peripheral 


un 


ts 160 thru 191 


Vector word 


6 displays status 


of 


peripheral 


un 


ts 192 thru 223 


Vector word 


7 displays status 


ot 


peripheral 


un 


ts 224 thru 255 


Vector word 


8 displays status 


of 


status change 


vector 


- 0, Status 


Word Not Present 











Status Word Present 
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READ RESULT DESCRIPTOR FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


O19 


0l5 


On 


0, 


z 3 


5 o 




46 


42 


38 


34 


30 


26 


22 


Ol8 


0,4 


O10 


l 6 


z 2 


49 


45 


41 


37 


33 


29 


25 


21 


0,7 


0l3 


9 


5 


z, 


O48 


44 


40 


36 


32 


28 


24 


20 


0l6 


0l2 


8 


O4 


lo 



Z =001, MPX A 

- 010, MPX B 

- 100, MPX C 



RESULT DESCRIPTOR RETURNED 

(B Register) 



parity] 
511 


47 


43 


39 


35 


31 


cc 

27 


u 

N 23 


N 

IJ19 


15 


11 


7 


3 


50 




46 


ME 

42 


MC 

38 


RY 

34 


30 


CC 

26 


1 

J22 


M 

Bis 


14 


ERf 

10 


K)R 

6 


2 


O49 


45 


AD 

41 


)RE 

37 


:ss 

33 


29 


CC 

25 


21 


E 
R" 


13 


FIE 

9 


LD 

5 


1 


4 8 


44 


40 


36 


. 32 


2 (J 24 


2oI 16 


12 


8 


4 






47 ■> 28 = Memory address of last word accessed. 
27 "> 25 = Character index within last word 
24 -> 17 " Unit number 
16 -> = Error field 

flit = Exception 

Bit 1 - Attention 

Bit 2 - Busy 

Bi t 3 = Not ready 



Bit k = Descriptor Error 

Bit 5 = Memory Address Error 

Bit 6 = Memory Parity Error 

Bit 16 = Memory Protect 



(See individual result descriptor formats in Section 5) 
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TAG = 



READ TIME-OF-DAY FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


0l9 


0l5 


o„ 


O7 


3 


5 


46 


42 


38 


34 


30 


26 


22 


0,8 


0l4 


O10 


'6 


o 2 


O49 


45 


41 


37 


33 


29 


25 


21 


0l7 


O13 


9 


15 


0, 


O48 


44 


40 


36 


32 


28 


24 


20 


0l6 


0l2 


o 8 


4 


O 



TIME OF DAY WORD RETURNED 

(B Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


50 


46 


42 


38 


34 


30 


T 

26 


IME 

22 


OFl 

18 


Dfi 

14 


Y 

10 


6 


2 


O49 


45 


41 


37 


33 


29 


25 


(Bl 

21 


NAI 

17 


13 


9 


5 


1 


O48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






(Expressed in increments of 2. 1 * microseconds.) 
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TAG = 

READ INTERRUPT REGISTER FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


0l9 


o 15 


On 


l 7 


z 3 


5 o 


46 


42 


38 


34 


30 


26 


22 


0l8 


0l4 


O10 


o 6 


z 2 


49 


45 


41 


37 


33 


29 


25 


21 


0l7 


O13 


9 


5 


Z, 


4 8 


44 


40 


36 


32 


28 


24 


20 


0l6 


O12 


o 8 


m 


In 



Z - 001 , MPX A 

- 010, MPX B 

- 100, MPX C 



INTERRUPT REGISTER WORD RETURNED 

(B Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


o 50 




46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


O49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


INTI 

9 


:rr 

5 


JPT 

1 


o 48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


RE( 

8 


ilSI 

4 


ER 





9 a > =■ Interrupt Register Field 
t = Status Change 
t 1 - DCP 1 
t 2 - DCP 2 
t 3 - DCP 3 
t k = DCP k 
t 5 " External MPX 
t 9 - I/O Finish 



1 = interrupt pending 
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READ INTERRUPT MASK FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


M 


o 15 


U 


I7 


z 3 


O50 


46 


42 


38 


3^ 


30 


26 


22 


°18 


0l4 


0,o 


o 6 


z 2 


O49 


45 


41 


37 


33 


29 


25 


21 


O17 


O13 


1 9 


5 


Zi 


O48 


44 


40 


36 


32 


28 


24 


20 


0l6 


0l 2 


o 8 


© t 


"o 



Z - 001 , HPX A 
= 010, MPX B 
- 100, MPX C 

INTERRUPT MASK WORD RETURNED 

(B Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


O 5 




46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


O49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


It 

9 


AS 

5 


K 

1 


4 8 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






- Mask field 

Bit = Status Change 

t 1 = DCP I 

t 2 = DCP 2 

t 3 - DCP 3 

t It - DCP k 

t 5 = External MPX 

t 9 = I/O Finished 



1 - interrupt inhibited 
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TAG = 



READ GENERAL CONTROL ADAPTER 
FUNCTION WORD 

(A Register) 



f&RTT-f 

51 




47 


43 


39 


35 


31 


27 


23 


0,» 


0,5 


o„ 


'7 


Z3 


5 o 


46 


42 


38 


34 


30 


26 


22 


0l8 


0l4 


N 10 


o 6 


z 2 


°49 


45 


41 


37 


33 


29 


25 


21 


0l7 


O13 


N 9 


"s 


Zi 


4 8 


44 


40 


36 


32 


28 


24 


20 


0l6 


0l2 


o 8 


Z 4 


lo 



Z - 0001 , GCA A 

Z - 0010, GCA B 

Z - 0100, GCA C 

Z - 1000, GCA D 



N - 00, Input Register 

N » 01, Interrupt Mask 

N - 10, Interrupt Register 

N — 11, Output Register 



RESPONSE TO READ GCA 

The contents of the specified General Control Adapter register are 
placed in the B register. 
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TAG = 



INTERROGATE PERIPHERAL UNIT TYPE 

FUNCTION WORD (A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


0l9 


Ul5 


11 


'7 


z 3 


5 o 


46 


42 


38 


34 


30 


26 


22 


°18 


N14 


10 


l 6 


z 2 


49 


45 


41 


37 


33 


29 


25 


21 


0l7 


Il3 


9 


5 


Zi 


4 8 


44 


40 


36 


32 


28 


24 


20 


16 


Tl2 


o 8 


m 


M 



TS => 9 - Unit, unique within each installation 
Z » 001, MPX A (M-l) 

- 010, MPX B (M-l) 

- 100, MPX C (M=l) 

M = 0, All Multiplexors to Respond 

1, Multiplexor Designated By Z to Respond 

UNIT TYPE WORD RETURNED (B Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


T3 


5 


46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


Y 2 


O49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


5 


Pi 


048 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 


Eo 



No un i t 

Disk file (IA and IC) 

D i s p 1 ay 

Disk file (MB) 

Paper tape reader 

Paper tape punch 

Buffered line printer, BCL drum 

Unbuffered line printer, BCL drum 

Card Reader 

Card punch 

Magnetic tape, 7 track, with status vector 

information 

Magnetic tape, 9 track, NRZ, with status 

vector information 

Magnetic tape, 9 track, P£, with status 

vector information 

Magnetic tape, 7 track, no status vector 

information 

Magnetic tape, 9 track, NRZ, no status vector 

information 

Magnetic tape, 9 track, PE, no status vector 

information 

Disk file (IA and IC) connected to DF0 

Disk file (MB) connected to DF0 

Buffered line printer, EBCDIC subset drum 

Unbuffered line printer, EBCDIC subset drum 

5000276 



ts 5 -> 


) - Un 


t type 




HEX 


DEC 1 HAL 


00 0000 


(00) 





00 0001 


(01) 


1 


00 0010 


(02) 


2 


00 0011 


(01) 


3 


00 0100 


(04) 


1. 


00 0101 


(OS) 


5 


00 0110 


(06) 


6 


00 0111 


(07) 


7 


00 1001 


(09) 


9 


00 1011 


(0B) 


11 


00 1101 


(0D) 


13 


00 1110 


(0E) 


14 


00 1111 


(OF) 


15 


01 1101 


(ID) 


29 


01 1110 


(IE) 


30 


01 till 


(IF) 


31 


10 0001 


(21) 


33 


10 0011 


(23) 


35 


10 0110 


(26) 


38 


10 0111 


(27) 


39 
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READ INTERRUPT LITERAL FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


o» 


o 15 


On 


'7 


2 3 


°50 


46 


42 


38 


34 


30 


26 


22 


°18 


M 


O10 


' 6 


z 2 


49 


45 


41 


37 


33 


29 


25 


21 


On 


O13 


O9 


l B 


Zi 


O48 


44 


40 


36 


32 


28 


24 


20 


Oie 


o« 


'8 


m 


»o 



Z « 001 , MPX A 

- 010, MPX B 

- 100, HPX C 

INTERRUPT LITERAL WORD RETURNED 

(B Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


-1- 


v« 


O 50 


46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


T 

ft 


h 


O49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


K 
ft 


A 1 


O48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


T* 


Lo 



Bits 7 -> 4, 0001 - DCP 1 

0010 - DCP 2 

0011 - DCP 3 
0100 - DCP k 

1001 = Multiplexor I/O finished 
1 1 1 1 - Status change 

Bits 3 -> 0, 0001 - MPX A 
0010 - MPX B 
0100 - MPX C 
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INITIATE I/O FUNCTION WORD 

(A Register) 



51! 



-"48 



47 


43 


39 


35 


31 


27 


23 


0l9 


Ul5 


11 


7 


z 3 


46 


42 


38 


34 


30 


26 


22 


°18 


N,4 


10 


o R 


*2 


45 


41 


37 


33 


29 


25 


21 


o 17 


'l3 


9 


5 


Zi 


44 


40 


36 


32 


28 


24 


20 


16 


Tl2 


o 8 


m 


"o 



2 - 001 , HPX A 

- 010, MPX B 

- 100, MPX C 

16 -> 9 = Unit Designate (unique for each installation) 

AREA DESCRIPTOR SENT TO MULTIPLEXOR 

(B Register) 



51; 



■"49 



J 48 



47 


43 


Cp 


35 


31 


27 


23 


19 


15 


11 


7 


3 


46 


42 




34 


wc 

30 


RD 

26 


22 


18 


RE 

14 


\ B 

10 


ASI 

6 


2 


45 


41 


R T 

37 


33 


COl 

29 


INT 

25 


21 


17 


AD 

13 


DRE 

9 


ss 

5 


1 


44 


40 


36 


32 


28 


24 


20 


16 


(I 

12 


OC 

8 


V) 

4 






39 = 37 ■ Character count 

36 - 20 - Word Count 

19 = - Area base address 
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SET TIME OF DAY CLOCK FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


0l9 


0l5 


On 


7 


3 


5 


46 


42 


38 


34 


30 


26 


22 


°18 


°14 


°10 


' 6 


o 2 


O49 


45 


41 


37 


33 


29 


25 


21 


0l7 


0l3 


9 


l 5 


o, 


°48 


44 


40 


36 


32 


28 


24 


20 


0l6 


0l2 


o 8 


4 


o 



Z - Empty 

TIME OF DAY WORD SENT TO MULTIPLEXOR 

(B Register) 



TOR1TY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


5 


46 


42 


38 


34 


30 


T 

26 


ME 

22 


OF 

18 


DA 

14 


i 

10 


6 


2 


O49 


45 


41 


37 


33 


29 


25 


Bl! 

21 


1AF 

17 


Y 

13 


9 


5 


1 


4 8 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 


g 



(Expressed in multiples of 2.4 microseconds.) 
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SET INTERRUPT MASK FUNCTION WORD 

(A Register) 



=ARITY 

51 




47 


43 


39 


35 


31 


27 


23 


O10 


O15 


On 


'7 


2 3 


O 5 




46 


42 


38 


34 


30 


26 


22 


Ois 


0l4 


O10 


o 6 


z 2 


O49 


45 


41 


37 


33 


29 


25 


21 


On 


O13 


o 9 


o 5 


Zi 


O48 


44 


40 


36 


32 


28 


24 


20 


Oie 


O12 


o 8 


0< 


In 



Z - 001 , MPX A 
- 010, MPX B 
= 100, MPX C 



INTERRUPT MASK WORD SENT TO MULTIPLEXOR 

(B Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


o 50 




46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


O49 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


IA ? 


K i 


o 48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 






9 -> - Mask field 

Bit - Status Change 

Bit I - DCP 1 

Bit 2 « DCP 2 

Bit 3 = DCP 3 

Bit 4 - DCP 4 

Bit 9 = Multiplexor 



1 = interrupt 
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SET GENERAL CONTROL ADAPTER 
FUNCTION WORD 

(A Register) 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


'l9 


0l5 


0,1 


l 7 


3 


5 o 


46 


42 


38 


34 


30 


26 


22 


0l8 


0,4 


N10 


o 6 


z 2 


4 9 


45 


41 


37 


33 


29 


25 


21 


17 


0,3 


N 9 


'5 


Zi 


4 8 


44 


40 


36 


32 


28 


24 


20 


0,6 


0,2 


o 8 


O4 


'o 



N - 00, Output Register 

N ■ 01 , Interrupt Mask Register 

N - 10, Interrupt Register 

Z - 01 , MPX A 

Z - 10, MPX B 

(B Register) 

The B register contains the output, interrupt mask, or Interrupt word 
to be placed in the GCA register. 
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INDIRECT REFERENCE WORD 



TAG = 1 



PARITY 

51 




47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


o 50 


o 46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


o 49 


45 


41 


37 


33 


29 


25 


21 


17 


ADDRESS 

13 9 5 1 


•« 


44 


40 


36 


32 


28 


24 


20 


16 


coupli: 

12 8 4 



Tag 
i>6 



Environment bit: 61 t 46-0 indicates an IRW. (k6 « 1 
Indicates SIRW) 

Address couple: Selects D register {according to current 
program level as indicated by rLL) and 
provides index value (see below) 



PROGRAM LEVEL 
O-l 


PROGRAM LEVEL 
0-3 








INDEX 
FIELD 
12-0 








INDEX 
FIELD 

11-0 






1 
13 




1 
13 








2 
12 




PRC 


X5( 


AM LEVEL 
-7 




PR 


OG 


RAM LEVEL 
0-15 




PR 


OGRAM LEVEL 

0-31 




Id 

INDEX 
FIELD 
10-0 






A 
11 

8 

10 








4 
11 

8 
10 


INDEX 
FIELD 


13 


1 

13 




FIELD 

9-0 


13 


16 

9 


2 
12 








2 
12 










2 
12 







NOTE: The bit order of the LL field is inverted 
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STUFFED INDIRECT REFERENCE WORD 



PARITY 

51 
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47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


'46 


42 


38 


D 

34 


SPI 

30 


.AC 

26 


E- 

22 


18 


14 


IIJDEX 

10 6 2 


stJ 

45 


kCK 

41 


"ft 


33 


ME 

29 


NT 

25 


21 


17 


13 


FIELD 

9 5 1 


<48 
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Tag 
46 



Environment bit: Bit 46 - I indicates an S1RW. (46 - 
indicates 1 RW) 



45 ■> 36 - Stack number: The number of the stack containing the 
referenced word 

35 -> 20 - Displacement field: This number, added to the stack base 
address, addresses a MSCU. 

13 - Always for SIRW 

12 ■> - Index field: This number, added to the address of the 
MSCW, addresses the referenced word. 



(Absolute address of the referenced word « B0SR (as specified by 
STACK HO) + DISPLACEMENT + INDEX FIELD) 
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DOUBLE PRECISION OPERAND 
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First Word 
Tag - 2 

M - Sign of mantissa - 1 = negative, = positive 
E - Sign of exponent - 1 = negative, = positive 
1)4 -> 39 - Exponent, least significant portion 
39 => o - Mantissa, most significant portion 
Second Word 
Tag - 2 

**7 »> 39 - Exponent, most significant 
38 => - Mantissa, least significant portion 
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MARK STACK CONTROL WORD 



PARFTY 

51 




OS 

47 


a 43 


N39 


35 


31 


27 


23 


M 9 


15 


11 


7 


3 


°50 
'49 
'48 


E 

46 


O 

J 42 


U 

Ufa 


D 

34 


ISP 

3C 


-AC 

26 


E- 
22 


L L 

18 14 


10 


Bf& 


2 


45 


C41 




E37 


33 


Mb 

2S 


Nl 

25 


21 


17 


13 


9 


5 


1 


44 


K 

40 


R 

36 


32 


28 


24 


20 


16 


12 


8 


4 






Tag - 3 

OS - Different-stack bit: 1 - different stack, - current stack 

E - Environment bit: 1 - active MSCW, - inactive MSCW 

l(5->36 - Stack-number field (number of the stack from which PCW was 
obtained) 

35->20 - Displacement field - locates MSCW at prior lexicographical 
level 

V - Value bit: 1 ■ operation must continue, - operation to be 
restarted 

LL - Lexicographical level of procedure being entered 

DF - Stack history field - locates preceding MSCW (previous "F" 
register setting) 
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RETURN CONTROL WORD 
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Tag 

ES 



T 

F 

TFOF 

PSR 



- External sign flip-flop 

- Overflow flip-flop 

- True/false flip-flop 

- Float flip-flop 

- True/false flip-flop occupied flip-flop 

- Program syllable (0 thru 5) 

32 -> 20 - PIR - index to the program base register 

N - 1 = control state, » normal state 

LL - The lexicographical level of the calling procedure (at 

procedure entry) 

13 ■> - SD INDEX - segment descriptor index - If bit 13 - 0, add 
value specified by bits 12:13 to D[0]; 
If bit 13 = 1, add value specified by bits 12:13 
to 0[1]. 
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TOP OF STACK CONTROL WORD 
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Tag - 3 

ES - External sign flip-flop 

OF - Overflow flip-flop 

T - True/false flip-flop 

F - Float flip-flop 

DSF - Delta S-register field (value of rS displacement above B0SR) 

N - Normal -control state flip-flop; - normal 

LL - Lexicographic level 

DFF - Delta F-register field (value of rF displacement below rS) 
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SEGMENT DESCRIPTOR 
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Tag - 3 

P - Presence bit: 1 = present, = absent 

C - Copy bit - 1 = copy, = MOM (original) 

39 s 20 - Length of program segment (in words) 

19 = 20 * {bit 47 - 1) main memory address, or 

(bit 47 = and bit 46 = 0) disk address, non-present 

segment, or 
(bit 47 = and bit 46 = 1) absolute memory address, original 

program segment descriptor 
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TAG = 3 



PROGRAM WORD (CODE) 



SYLLABLE I SYLLABLE 3 SYLLABLE 5 

SYLLABLE SYLLABLE 2 SYLLABLE 4 
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G 


C 


F 


B 


E 


A 



Syl lable Format 
(Syllable 0-5, depending on PSR Contents) 



Syllable Decode Table 






(BITS H 6 G) 
Identification 


Syllable 
Type 


t of 
Syllables 


Function 


00 


Value Call 


2 


Brings an operand into 
the stack. 


01 


Name Call 


2 


Brings an IRW into the 
stack. 


IX 


Other Operators 


1 -> 12 


Performs the specified 
operation. 
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1.-3 1 



STEP INDEX WORD 



TAG * 4 
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Tag 5 

1, 7 „> 36 _ increment: Value to be added to current value field. 

35 => 20 - Final value: Value used to terminate the iteration loop. 

19 -> 16 - Must be for SIW. 

15 => - Current value or count. 
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TAG 



DATA DESCRIPTOR 
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Tag - 5 

P - Presence bit: 1 = present, - absent 

C - Copy bit: 1 - copy, » MOM (original) 

I - Index bit: 1 * Indexing has taken place, - Indexing 
required 

S - Segmented bit: 1 - segmented data, - non- segmented data 
(segment size = 256 words) 

R - Read-only-bit: 1 - read-only, - read or write 

42 ■> 41 - Must equal zero 

D - Double precision bit: I - double, - single precision 

39 -> 20 - (bit 45 - 0) length of memory area, or 
(bit 45 * 1) index value 

19 «> - (bit 47 = main memory address, or 
(bit 47 - 0) disk address 
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A-33 



STRING DESCRIPTOR (NON-INDEXED) 
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STRING 
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IPTOR (INDEXED) 
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Tag 
P 
C 
I 



- 5 

- Presence bit: 1 ■ present, = absent 

- Copy bit: 1 = copy, ■ MOM (original) 

- Index bit: 1 = indexing has taken place, ■= indexing 

requi red 



S - Segmented bit: I s segmented data, * non-segmented data 

R - Read-only bit: 1 * read only, = read or write 

SZ - Character size: 100 - 8-bit, Oil - 6-bit, 010 - 4-bit 

39 => 20 - Length of memory area (bit 45 = 0), or 

39 -> 36 - Byte index (bit 45 - 1) 

35 -> 20 - Word index (bit 45 - 1) 

19 »> - (bit 47 = 1) main memory address, or 
(bit 47 - 0) disk address 
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PROGRAM CONTROL WORD 



Tag 
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- 7 



k5 -> 36 - Stack number containing PCW 



20 



PSR 

32 -: 

N 

LL 

13 -> 



Program syllable (0 thru 5) 

PIR - index to the program base register 

1 - control, normal state 

The lexicographical level of the procedure being entered 

SD INDEX: segment descriptor index - If bit 13 - 0, add 
value specified by bits 12:13 to D[0l 
(MCP Code). If bit 13 - 1, add value specified 
by bits 12:13 to D[l] (User code). 
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SECTION 5 - CONTENTS 



SECTION 5. INPUT/OUTPUT DESCRIPTOR FORMATS 

Descriptor Formats (Simplified) 5-1 

Card Punch 5-2 

I0CW 5-3 

Result Descriptor 5~3 

Card Reader 5-4 

10CW 5-5 

Result Descriptor 5~5 

Disk File 5"6 

I0CW 5-7 

Result Descriptor 5~7 

Line Printer . 5-8 

I0CW 5-9 

Result Descriptor 5~9 

Mag Tape 5-10 

I0CW 5-11 

Result Descriptor 5~H 

Paper Tape Punch 5 - 12 

(OCW . 5-B 

Result Descriptor 5-13 

Paper Tape Reader 5-14 

I0CW 5-15 

Result Descriptor 5*'5 

Single Line Control 5 - t6 

I0CW , 5-»7 

Result Descriptor 5~17 

Multiplexor Command Data Register Format 5"18 

Command Register 5-19 

Multiplexor Command Register Character Counter 5~19 

Data Register 5-19 

Unit Modifier Bits 5-19 

Unit Designate Decoding 5-20 

Configuration Instructions 5~2| 

Configuration Chart 5 - 22 

Mln-Term Group/Unit Designate Table 5"23 

PCC, Exchange, and Vector Tables 5-24 

Adapter Locations 5-25/26 



The terms "Multiplexor" and "1/0 Processor" are synonymous. 



I/O CONTROL WORD (IOCW) 



INITIATE I/O - FUNCTION WORD (r A) 
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CONTROL 



I/O AREA DESCRIPTOR (rB) 




/O CONTROL WORD EXTENSION (ICWE) 
(MODEL II MULTIPLEXOR OR LATER) 
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I/O RESULT DESCRIPTOR 
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CARD PUNCH 

(TYPE - ))> 



I/O CONTROL 'WORD 



RESULT DESCRIPTOR 
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A6 -> 36 Standard Control Field 



35 "> Unit Control Field 
32 : Stacker 

- Primary 

1 " Auxi 1 lary 



Result Descriptor 
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ERHOR FIELD 



**7 -> 28 Memory Address 

27 ■> 25 Character Count (in binary) 

2k => 17 Unit Number 

16 => Error Field 

0081 = Punch Check 

02C1 = Memory Access or Parity Error 



CARD READER 

(TYPE - 9) 



RESULT oncmfTOR 




tOCW/ROOiT 06K. BITS 
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MULTIPLEXOR WT» 



PCTIPHEMt CONTROL BITS 
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READ BINARY (6-W IntoS-MI) 



_2_1 



READ EBCUCdnta EBCDIC) 



REAO BCLdntoWr.BCLt 



BEAD BCL (Into EBCDIC! 
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1(6 -> 36 Standard Control Fietd 
*2 -> Hi 

- READ BINARY (6-blt into 6-blt) 

I - READ EBCDIC (Into EBCDIC) 

1 - READ BCL (Into INT. BCL) 
1 I - READ BCL (Into EBCDIC) 

35 -> Unit Control Field 



h7 -> 28 Memory Address 

27 -> 25 Character Count (In binary) 

2h »> 17 Unit Number 

16 -> Error Field 

0081 ■ Memory Access Error 

0101 - Read Check 

0281 - Validity Check 

0381 - Read Check t. Validity Check 

OAOI - Control Card 



ST 



DISK FILE 

(TYPE - 1, 3, 33 or 35) 



I/O CONTROL 




OI-IC-3 «ll-l 
10- 2S-4 

II-1C-4 
■ MAINTENANCE MOMENT 



IOCW 



Result Descriptor 
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\ ..._ 




TAG 


STANDARD 
CONTROL 








UNIT 


CONTROL 
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ERROR FIELD 



46 -> 36 Standard Control Field 



Unit Control Field 



25 -> - Disk Address 
(in BCD) 



l»7 -> 28 Memory Address 

27 -> 25 Character Count (in binary) 

2*i -> 17 Unit Number 

16 -> Error Field 

0081 - Memory Access Error 
0101 - E.U. Busy 
0201 - Write Lockout 
0281 - Parity Error 
8001 - Timeout 



ST 



LINE PRINTER 

{TYPE - 6, 7, 38 or 39) 



I/O CONTROL WORD 



RESULT DESCRIPTOR 




IOCW/RE3ULT OCSC BITS 
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MULTIPLEXOR BITS 



PERIPHERAL CONTROL BITS 



PRINT BCL 1 from INT, BCL) 



PRINT BCL (ttomEBCMC) 
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Bit Tromtor Error 



Print ChwA/Codt Parity 
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UNIT CONTROL 



36 Standard Control Field 



35 -> Unit Control Field 

35 -> 32 : Channel to SKIP to 
(0 -+ 11 only) 

31 -> 30 : Spacing 

o ■ No Space 

J - Single Space 

1 o ■ Double Space 
1 i . - Double Space 



Result Descriptor 





47 


43 


39 


39 


si :§ 


23 


1! 


15 


11 


7 


N, 5 


°49 




4fi 


42 38 34 


K UHfT 

3C *& 22 li M 


10 


"* 


BY , 


4S 


AD)RESS 

41 37 33 


T h0 ' 

2S 2\ 21 r 


13 


fl 


"* 


SA 

i 


44 


40 


36 


32 


21 


24 


20 


ffl\. 


e 


°* 


Eo 



1(7 » 28 Memory Address 

27 -> 25 Character Count (In binary) 

2k »> 17 Unit Number 

16 -> o Error Field 

0181 -Bit Transfer Error 
0281 - Buffer Parity Error 
0481 - Print Check/Code Parity 
0801 - Low Paper 
1001 - End of Page 



MAG TAPE 

(TYPE - 13, 1* or 15) 



I/O CONTROL WORD 



RESULT DESCRIPTOR 




IOCW 



Result Descriptor 





47 


"A 


BK 

39 




V 35 


D 3, 


T 

27 


B 
2: 


B 

19 


IS 


tl 


7 


S 


0,9 
°48 




F 

4fi 


TX 

42 


T 

3fi 




34 


P 

30 


T 

26 


B 

22 


B 

18 


14 


10 


6 


2 


SA 

45 


FS 

41 


T J 


D 33 


c 

29 


25 


B 

21 


B 

17 


13 


9 


5 


1 


44 


MP 

40 


FT 

36 


D 

32 


T 

28 


Ji 


B 

20 


B 

16 


12 


S 


4 







UNIT CONTROL 



ERROR FIELD 



46 ■> 36 Standard Control Field 
35 -> Unit Control Field 

33 32 31 30 : Density, Parity (Peripheral Controls) 



» Unit Selected, Even 

1" Unit Selected, Odd 

- 800 BPI, Even (7-Track only; II) 

1 - 800 BPI, Odd (7-or 9-Track; II or IV) 

1 - 556 BPI , Even -\ 

1 1-556 BPI, Odd ) (7-Track only; II) 

1 - 200 BPI , Even J 

1 1 - 200 BPI, Odd (7- or 9-Track; II or IV) 

1 1 - None 

1 1 1 - 1600 BPI, Odd (9-Track P.E. only; V) 



28 -*■ 26 ■ CRC: Track In error, or to correct 
23 ^ 16 - Blocks to Space (in BCD) 



47 -> 28 Memory Address 

27 «> 25 Character Count (in binary) 

24 -> 17 Unit Number 

16 -> Error Field 

0001 » Long Block 

0081 - Memory Access Error 

0101 « End of Tape or Beginning of Tape 

0201 » Write Lockout or End of File 

0401 - Short Block 

0C81 - Parity Error 

0D81 - Parity Error £ End Of Tape 

0E81 » End Of File fi. Parity Error 3 

2001 - Non-Present Option > 

4001 - Rewinding 

8001 - Blank Tape Timeout jj 

8101 ■ Beginning Of Tape 5 Blank Tape Timeout -o 



PAPER TAPE PUNCH 

(TYPE - 5) 



I/O CONTROL WORD 




IQCW/RESULT DESC. BITS 46 46 444342 41 40 39 38 37 



MULTIPLEXOR BITS 



PERIPHERAL CONTROL BITS 



PUNCH BINARY(6-biHrom6-bH> 



PUNCH EBCOICte-Wfrome-bH) 



PUNCH BCLtfromMT.BCL) 



PUNCH BCL (from EBCDIC) 



91 66 65644562 61 



N 353433 32 31 3029 26 2726 16 IS 14 IS 12 II 10 9 8 7 6 5 4 3 2 



SB 87 86 65 848362 7776 75 



52 535674 54 51 



12 H K39B7654 



IOCW 





47 


MI 

43 


BK 

39 


V 

35 


i 


'- 


liSa. 


!*» 


i" 


ii 


^ 


si 






F 

46 


TX 

42 


T 

38 


V 

34 


-JS 2i 


ISj 


IfS 


w 


10 


giijS 


SiiiS 


SA 

45 


FS 

41 


T aT 


mi 


»M 


hi 


ill 


ii 


ii 


s : !j 


s 


iiiil 


44 


MP 

40 


FT 

36 


iSii 


lis 


»4 


, 1» 


. ..'« 


'? 


*f 


III 


Wa 



UNIT CONTROL 



Result Descriptor 



47 


43 


39 


35 


31 C§ 


23 


IS 


15 


11 


7 


N 1 


46 


ME MOW 

42 36 34 


3C 


i 


"Ul IFT 

22 Ii 


14 


10 


p \ 


^ 


45 


AD5RESS 

41 37 31 


29 


j 


KO. 

21 11 13 


9 


AE 

5 


SA 

i 


44 


40 


36 


32 


2E 


24 


20 


pit 12 


8 


D1 , 


E » 



ERROR FIELD 



46 -> 36 Standard Control Field 



35 ■ 



Unit Control Field 



35 -> 34: Punch Character Size, Parity 
0-7 Info bits s 1 Parity bit, Even 

I - 6 Info bits ( I Parity bit, Odd 

{Stop Codes S Paper Tape Translator are enabled) 

1 0-8 Info bits, No parity 
I 1 - Invalid 



47 -> 28 Memory Address 

27 -> 25 Character Count (in binary) 

24 -> 17 Unit Number 

16 -> Error Field 

0101 - Low Tape 
0401 - Short Block 



PAPER TAPE READER 

(TYPE - 4) 



I/O CONTROL WORD 



RESULT DESCRIPTOR 




IOCW 





47 


M A 


■B 


V =5 




s- 


!■:*! 


■m 


IS 


ip 


li 








F 


TX 

4? 


T, 


v" 1 

34 


S*> 


se 


» 


i« 


Pijjj 


1 


II* 


IIS 


SA 

45 


FS 

41 


T S 


as 


ii 


iSS 


i: 


It* 




11* 


« 


HI 
111 


K/WMP 

44 40 


FT 

3« 


w 


a« 


ism 


i:M !!* 


Hi 


11% 


ill 


TAT 










/ 


STANDARD 
CONTROL 








UNIT 


CONTROL 









Result Descriptor 





47 


43 


39 


35 


31 


cja 


23 


IS 


15 


11 


7 


N 1 


4» 




4fi 


MEMORY 

42 38 34 


3C 


H L1 


UIIIT 

22 IS 


14 


10 


p \ 


B X 

SA 

l 


45 


AD3RESS" 

41 37 3! 


29 


M 


21 lj 


13 


9 


^ 


44 


40 


36 


32 


28 


24\ 20 


w» 


8 


^ 


E o 


TAG 
















v_ 


ERROR FIELD 


/ 



46 -> 36 Standard Control Field 

35 -> Unit Control Field 
35 -> 34: Reader Character Size, Parity 
0-7 Info bits (Bit 8:-0), Even 




1 - 6 Info bits. Odd 

(Stop Codes & Paper Tape Translator are enabled) 

0-8 Info bits. No Parity 

1 - Invalid 



47 -> 28 Hemory Address 

27 -> 25 Character Count (In binary) 

24 -> 17 Unit Number 

16 -> Error Field 

0081 - Memory Access Error 
0261 - Parity Error 
0401 - Short Block 



SINGLE LINE CONTROL 

(TYPE =2) 



I/O CONTROL WORD 



RESULT DESCRIPTOR 




NotM< 

I. 0>"rMdy 



IOCW 





47 


"A 


B 1S 


■ 


31 


JJ 


»li 


III 


» 


Hi 


i 




4 8 




F 

4fi 


TX 

42 


L 


M J9 


*:p 


SI 


It 


llpj 


10) « 


-M 


s & 


^ 


T J 


M » 


51 


:i 


Pri 


i» 


Hi 


i 


: 'M 


fVW 
44 


M fo 


FT 

3« 


lis ilsi 


14 


JJw 


it 


if 


' 


4 


Bi 


TAG 








\ • 



UNIT CONTROL 



<>6 •> 36 Standard Control Fl«1d 



35 -> Unit Control Field 



Result Descriptor 





47 


43 


39 


35 


31 


eg 


2s| ltj 


15 


11 


7 


N 1 






46 


42 38 341 


3( 


ft UltlTJ 


14 


10 


"* 


^ 


45 


ADJRtSS 

41 37 33 


21 


$ 


aiT'iJ 
2oIr»j| 


13 


9 


AE 

5 


SA 

i 


44 


40 


36 


32 


28 


24 


12 


8 


D S 


E o 



1*7 -> 28 Memory Address 

27 -> 25 Character Count (in binary) 

2*t -> 17 Unit Number 

16 -> Error Field 

0009 ■ Not Ready to Receive 
0081 - Memory Access Error 
0281 - Parity Error 
QJtOI - Control Message 
0801 - Overflow 
8001 - Timeout 
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CDR FORMAT 

MULTIPLEXOR COMMAND DATA REGISTER 
FORMAT 



DATA 

REGISTER 

(D0O0-+DO5U 







40j 



JH 



it;"! 
i i 

COMMAND I UNIT 
REGISTER DESIG- 
(C051-*CII9) NATE I 
I 



I 



i?J 



|]f 



ERROR 1 
FIELD I 



Command Register 

C051 thru C058 = Error field 

51 = Attention flag, set by bit k$ of I/O 

control word. 

52 = Memory parity error if true. 

53 = Memory address error if true. 
5*t = Channel busy when true. 

55 = Memory protect error when true. 

56 = Descriptor error when true. 

57 - Card read validity check when true. 

58 = Set to indicate service cycle output 

time. 

C059 thru CO67 - Control/UD field 

59 £ 60 - Tag control bits. (see note) 

61 « Forward/ reverse bit. True for reverse 

operation, 

62 - Memory protected write takes place when 

true. 

63 = Frame length. True for 8 bit; false for 

6 bit. 
6*1 - Translate bit. True if MPX translator Is 
used. False when translator is bypassed. 

65 = True for memory access inhibited. 

66 - t/0 bit. True for Input (Read). 

67 = When true, indicates information transfer 

is complete during I/O operations. 

C068 thru C071 - Four bit character counter (bit 68 is extension bit). 
C072 thru C091 - Length of buffer area/result descriptor. 

C092 thru Clll = Memory address. 
CI 12 thru C1 19 = Unit designate. 
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CDR FORMAT 



NOTE: Bits 59 and 60 are set by bits 36 and 37 of the I/O control 
word. They have the following meaning - 

59 60 

■ Store single precision tags, 

1 1 ■ Store double precision tags. 
1 - Store program tags. 

1 - Tag field transfer. 

Multiplexor Command Register Character Counter 





TAG 


SIT TINE 






CCCn 


71 


70 


69 


68* 





























1 


1 








1 


ft 


2 





1 


1 


ft 


3 

4 




1 


1 
1 






$ 


5 


1 


1 


1 


ft 


6 


1 





1 


ft 


7 


1 








* 



*During counts 1 thru 7 C068-0 for forward operation C068-1 for re- 
verse operations £ * Indicates a or I state. 

Data Register 

0051 - Parity bit.* 

D050 thru 0048 « Tag bits. 

D047 thru 0000 * Information bits In either 6 bit or 8 bit character 

lengths. 
*ParIty bit does not go to SPM. 

UNIT MODIFIER BITS 



MPX 




UNIT 


MODIFIER OUTPUT 




OCTAL 


INTERNAL 
CHANNEL NO. 












DISPLAY IN 
TAG I KEY 


UH05 


UM04 


UM03 


UH02 


UH0I 


1 








1 






07 


2 








1 







06 


3 








1 






05 


4 








1 







(A 


5 





1 









13 


6 





1 









12 


7 





1 










11 


8 





1 











10 


9 


1 





1 






27 


10 


1 





1 







26 


11 





1 


1 






17 


12 





1 


1 







16 


13 





1 


1 







15 


111 





1 


1 








14 


15 














23 


16 















22 


17 















21 


18 
















20 


19 







1 







25 


20 







1 








Ik 
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UNIT DESIGNATE DECODING 



UNIT DESIGNATE DECODING 



COMMAND DATA REGISTER 



UNIT DESIGNATE 
NO. BtTS C059- 
C066-FROM IOCU 



DECODED INTO 

ONE OF 2k 

HIN-TERM GROUPS 




UPPER 128 MINTERMS LOWER 128 MINTERMS 



EACH MULTIPLEXOR SERVICES 128 MINTERMS, 
MPX IS DETERMINED BY INTERNAL JUMPERS ON 
CHAN. DES. I & II CARDS 



CHANNEL DESIGNATE 
III CARD 



EACH MIN-TERM (256) JUMPERED 

TO ONE OF 20 INTERNAL CHANNELS, 

(CHANNEL 1-HIGHE5T, 20-LOWEST PRIORITY) 



GROUP CONTROL 

CARDS I & II 

(GROUP I - CHANNELS 11-20; 

GROUP II - CHANNELS 1- JO) 



/CHANNEL^J 
X^BUSY?/ Vl 



UNIT MODIFIER 



OUTPUTS UM0-UM5 TO KEY, 
LINK, AND TAG REGISTERS 



CHANNEL SELECT 
LOGIC 



IDENTIFY PERIPHERAL TYPE FOR 
I/O CONTROL BEING ADDRESSED 



PERIPHERAL 
CONTROLLER 



DECODE UNIT 

DESIGNATE, IDENTIFY 

PERIPHERAL UNIT 

ASSOCIATED W/CONTROLLER 
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MPX CONFIGURATION 



CONFIGURATION INSTRUCTIONS 



Enter type of peripheral control In Column A of configuration chart. 
Enter HPX internal priority assignment in Column B (1-20). 

Channel Assignment 

Enter 2 X priority In Column D. 

Enter 2 X priority -1 in Column F. 

Jumpering on the four cards is taken from Column C to and Column E 

to F. 

Group Assignment 

Enter the group assignment for each control In Column C. 

When selecting a unit designate minterm from the min-term group/unit 

designate table (there are a total of 256 minterms possible), the 

lower group (left column) is automatically selected If no Jumper is 

Installed in the location shown. To switch the selection to a group 

within the upper 128 minterms, install the appropriate jumper In the 

plug-ons for the card locations shown in the table. 

This table also shows the jumpers necessary to expand an 8 minterm to a 

]6 minterm. 

Jumpering Is done on plug-ons provided with the four cards concerned 

with columns H and i. 

Enter from the table provided, the pin assignment per group in Column J. 

Enter 2 X priority in Column K (see notes 1 and 2). 

Note 1 : Multiple group pads may only be used when It is desired to 

expand two 10 sized groups to a 20 size group. Minterm group 
0-9 (128-137) may be combined with groups 16-25 (144-153) or 
48-57 (176-185). Minterm group 32-41 (160-163) may be combined 
with groups 48-57 (176-185) or 16-25 (144-153). 

Note 2 : If a multi-control sub-system is to be implemented (I.e., con- 
trols common to the same exchange), the appropriate group pads 
{Col J) must be jumpered to each channel pad associated with 
a channel within the multi-control group. 

Jumpering on the two cards Is taken from Column J to K. 

Ready Status 

Enter the exchange or PCC locations from PCC and Exchange tables in Col- 
umn L or M. 

Enter from the Vector table the MPX location in Column N. 
Use pushpin jumpers on the backplane to connect from Column L or H to N. 
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c 
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n 




2 
X 

r> 
o 

z 
-n 

ff> 

cr 

73 

■> 
-\ 

O 

as 


KC CA» 


CHAN. ASSIGN 


GROUP ASSIGN 


»6". STS. VEC. 




mpx 

PRIOR 
1TY 


DBFH6/ FIO 


DBHH8/ FHB 


MINTERM 
GROUP 


JUMPERS REQUIRED 
DBHF2/FI4DBHFO/FI6 


GROUP 

PAD 
DBF 12 


CHAN 
PAD 
OBHFl) 


LOCATION 


CAB 


COM 


TYPE 


ARL 


BUSY 


CDS. 


AGL 


PCC/# 


EXCHANGE 


MPX 











1 




2 






















1 






3 




4 






















2 






5 




6 






















3 






7 




8 






















4 






9 




10 





























II 




12 






















1 






13 




14 




























15 




16 






















3 






17 




18 






















4 






19 




20 






















5 






21 




22 






















6 






23 




24 






















7 






25 




26 






















8 






27 




28 






















9 






29 




30 






















5 






31 




32 






















6 






33 




34 






















7 






35 




36 






















8 






37 




38 






















9 






39 




4o 
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MPX CONFIGURATION 



Min-Term Group/Unit Designate Table 



© (p (J) (K) 



M1NTERM GROUPS 


GROUP 
SIZE 


MINTERH ASSIGN 
UPPER JUMPERS 


UNIT 
DECODE 


CHANNEL 
DESIGNATE 


LOWER 128 
MINTERMS 


UPPER 128 
MINTERMS 


DBHF2/0BFI4 


0BHF0/DBFI6 


DBFI2 


1 DBHF4 


0-9 


128-137 


10 


A 




1 


t 


16-25 


144-153 


10 


8 




3 


ft 


44-71 

or 

64-73 


192-199 

or 
192-207 


8 
or 
16 


C 




5 


* 


80-87 

or 
80-95 


208-215 

or 
208-223 


8 
or 
16 


D 




7 


* 


10 


138 




H 




9 


ft 


11 


139 




J 




II 


4 


12 


140 




K 




n 


ft 


13 


14! 




L 




15 


ft 


14 


142 




M 




17 


ft 


15 


143 




N 




19 


ft 


32-41 


160-169 


10 




A 


21 


ft 


l.B-57 ' 


176-185 


10 




B 


21 


ft 


96-103 

or 
96-111 


224-231 

or 
224-239 


8 
or 
16 




C 


25 


ft 


112-119 

or 
112-127 


240-247 

or 
240-255 


8 
or 
16 




D 


27 


* 


26 


154 






H 


29 


* 


27 


155 






J 


31 


* 


28 


156 






K 


33 


ft 


29 


157 






L 


35 


* 


30 


158 




' 


M 


37 


ft 


31 


159 






N 


39 


* 


42-43 


170-171 


2 


P 




41 


ft 


58-59 


186-187 


2 




P 


42 


* 


44-47 


172-175 


4 


E 




43 


ft 


60-63 


188-191 


4 




E 


44 


ft 


UNIT MIN 


TERM GROUP 








8 SIZE0 
GROUP 


16 SIZED 
GROUP 




DBHF2/DBFI4 


DBHF0/DBFI6 




44-71 


44-79 


Y 






192-199 


192-207 


Y 






80-87 


80-95 


Z 






208-215 


208-223 


Z 






96-103 


96-111 




Y 




224-231 


224-23J 




Y 




112-119 


112-127 




2 




240-247 


240-255 




Z 





"Note 1: Multiple group pads may only *>* "se^ wh«n It is desired to expand two 10 sized 
groups to e 20 size group. Hlnterm group 0-9 028-137) may be combined with 
groups 16-Z5 044-153) or 48-57 (176-185). Minterm group 32-41 060-169) may 
be combined with groups 48-57 076-185) or 16-25 044-153). 

*Note 2: If a multi-control sub-system is to be Implemented (i.e., controls common to 
the same exchange), the appropriate group pads (Col J) must be Jumpered to 
each channel pad associated with a channel within the multi-control group. 
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MPX CONFIGURATION 



PCC, Exchange, and Vector Tables 



9 



(N) 



pcc-i 


(-0CHB4 


PCC- 


-DCHB8 


CON 


PIN 





OD/OI 


l 


ID/11 


2 


OC/OV 


3 


IC/1V 


4 


1H/0U 


5 


OH 


6 


OG 


7 


OE 


8 


IJ 


9 


OJ 



<£ 





EXCHANGE 




r 


CARD 




i 


DCHC2 




2 


0CHC6 




i_ 


DCHDO 




4 


DCJAO 




T_ 


DCJA4 




V^ 


DCJA8 




7_ 


DCJB2 




5^ 


DCJB6 




9 


DCJCO 




10 


DCJC4 




1 


DUC8 


UNIT 


Ml 


UNIT 


PIN 





OD 


10 


01 


1 


ID 


11 


II 


2 : 


OC 


12 


OV 


3 


IC 


13 


IV 


4 


IH 


14 


OU 


5 


OH 


15 


IU 


6 


00 


16 


OX 


7 


OE 


17 


IX 


8 


1.1 


18 


1W 


9 


OJ 


19 


ow 



CTOR 


° 


3 


,,? 




1 


4 


7 




2 


5 


PIN 


KH-LOU 


TION 


mn 


DCH-LOCA 


ION 


PIN 


DCH-LOC 


"X" 


AO 


A2 


a4 


■x: 


AO 


A2 


a4 


X 


AO 


A2 


Ik 





96 


192 


OH 


32 


128 


224 


a 


64 


169 


IX 


1 






OW 








OY 






OT 


2 






1W 








IV 






1R 


3 






IT 








OS 






IN 


4 






OP 








IP 






OJ 


5 






01. 








IM 






OB 


I 






OE 








1H 






OC 


7 






OF 








11 






>x" 


a6 


A8 


BO 


■x 


A6 


A8 


BO 


X 


A6 


a8 


ON 


S 


io4 


200 


>9 


40 


136 


232 


IE 


72 


168 


IK 


9 






OH 








1L 






IX 


10 






OW 








OY 






OT 


11 






IW 








IV 






1R 


12 






IT 








OS 






IN 


13 






OP 








IP 






(1.1 


14 






01 








IH 






OB 


15 






OE 








IH 






or. 


lo 






OF 








11 








DCF-LOCATION 




DCF-LOCATION 




DCF-LOC 


•x- 


B2 


b4 


Bt 


"X" 


B2 


B4 


B6 


■x 1 


B2 


»4 


ON 


17 


113 


209 


1° 


49 


145 


241 


IE 


81 


177 


Ik 


18 






OH 








n, 






IX 


19 






OU 








OV 






OT 


20 






IW 








IV 






1R 


21 






IT 








OS 






In 


22 






OP 








IP 






OJ 


23 






01 








IH 






OB 


24 






OF 








IH 






OC 


25 






OF 








II 






■x" 


B8 


CO 


C2 


"X" 


B8 


CO 


C2 


X, 


B8 


CO 


ON 


26 


122 


218 


'9 


58 


154 


250 


IE 


90 


186 


IK 


27 






OH 








IL 






IX 


28 






DW 








OY 






OT 


29 






IW 








IV 






IR 


30 






IT 








OS 






IN 


31 






OP 








IP 
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MPX CONFIGURATION 



Adapter Locations 





ATR 




PRIORITY 


KBY 
LINK 


CARD 
LOCATION 




(OCTAL) 




1 


07 


DBHF6 


2 


06 


OBJflt 


3 


05 


DBHG8 


1| 


Oil 


DBJG8 


5 


13 


DBHF8 


6 


12 


DBJF6 


7 


11 


DBHGo 


8 


10 


08JF8 


9 


27 


DBHG2 


10 


26 


DBJGO 


11 


17 


DBHG<l 


12 


16 


DBJG2 


13 


15 


DBHHO 


H 


U 


DBJHO 


15 


23 


DBHH2 


16 


22 


DBJH2 


17 


21 


DBHH'l 


18 


20 


DBJHl) 


19 


25 


DBHH6 


20 


2« 


DBJH6 
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SECTION 6. HARDWARE INTERRUPTS 

Presence Bit Interrupt Chart .... 6-1 

Stack at Interrupt Procedure 6-2 

Stack Format Prior to Calling the Interrupt Procedure. . . 6-2 

Stack Format After Entering the Interrupt Procedure. . . . 6-2 

PI: 6-3 

Scan Bus Priority Control 6-4 



The terms "Multiplexor" and "I/O Processor" are synonymous. 



Presence Bit 
Interrupt Condition 


P2 


p| (3) 


RT Bit 
(3) 
(bit 46) 


Returning 
Operator 


PIR.PSR 
New RCW 


Software 
Function 


Data 
Dependent 


Stack Vector Data 
Descriptor during 
data reference 


(1) 
(2) 


IRW 
(stuffed) 

IRW 
(stuffed) 


Interrupt 
ID 

Interrupt 
ID 




1 


Exit 
Return 


s n (M 
s n W 


Hake stack or 
stack vector 
present 


Data Descriptor 
during data 
reference 


(0 
(2) 


Data 

Descriptor 

(copy) 

Data 

Descriptor 
(copy) 


Interrupt 
ID 

Interrupt 
ID 



1 


Exit 
Return 


s n C) 


Search stack for 
copies of not 
present data de- 
scriptor, make 
original Mom and 
copies present, 
return data 
descriptor where 
noted . 

Locate segment 
descriptor (Mom) 
via copy in P2; 

address field of 
copy points to Mom. 


Procedure 
Dependent 


Stack Vector or 
Stack Vector Data 
Descriptor during 
display update 




Data 

Descriptor 

(copy) 


Interrupt 
ID 





Exit 


From 
RCW/PCW 


Segment 
Descriptor 




Segment 

Descriptor 

(copy) 


Interrupt 
ID 





Exit 


From 
RCW/PCW 



(1) Value Cal I or Enter 

(2) All operators except Value Call, Enter, or Hove Stack 

(3) RT bit is packed in the Int. I.D. (P,) 

CO S n Indicates the P1R and PSR point to current operator syllable 



m -E 
m t^ 
Z » 

S| 

!i 

z m 



3. w 
r> C 
x 3 



o 

z 

o» 
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STACK AT INTERRUPT PROCEDURE 

Stack Format Prior To Calling The Interrupt Procedure 



OBJECT . 
PROGRAM < 

STACK 



IRW DO+3 — i 



OBJECT 

PROGRAM 

DATA 



r* SEG DESC. 



MCP 
STACK 



»[»3- 



OBJECT PROGRAM CODE 

I I I I I I I I I I I I I I I I f 

1R P1R PSR 



INTERRUPT HANDLING PROCEDURE CODE 

H I I I I I I I I I I I I I 1 1 1 



Stack Format After Entering The Interrupt Procedure 



OBJECT 
PROGRAM * 









P2 




PI 




RCW 


•I'h 


MSCW 








TSCW 



»w 



INTERRUPTED OBJECT PROGRAM CODE 



INTERRUPT HANDLING PROCEDURE CODE 



PBR 
PIR 
PSR 
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PI: 



2T 


23 


19 


19 


„ 


7 


3 


26 


22 


IS 


14 


10 


B 


2 


25 


21 


|T 


13 


9 


s 


, 


24 


20 


16 


12 


a 








HARDWARE INTERRUPTS 



External ° 




Special _ 

1 



2 

rr 



TTTTT 



ocp-i 

DCP-2 
'DCP-3 
DCP-4 

External MPX 
I/O Finish 
Status Change 



Processor to ProcessoF 













Interval Timer 
Stack Overflow (rSaLOSR) 



8 2 Invalid Index Inaccurate 

8 10 0: *Presence Bit PIP, et al in RCWl 

8 2 Sequence Error (Display update) 



Syllable 
Dependent 



Programmed Operator 

1 Memory Protect ' 

2 Invalid Operation 

4 Divide by Zero 

8 Exponent Overflow 

10 Exponent Underflow 

2 Invalid Index 

4 Integer Overflow 

8 Base of Stack (r i B0SR) 

10 *Presence Bit 

2 Sequence Error (Display Update) 

0_ 4 **Seqmented Array 



2 1 

2 2 

2 4 

2 8 

2 10 

2 2 



Loop (instruction > 2 sec.) 

Memory Parity Error 

Scan Parity Error 

Inval id Address 

Stack Underflow (r S S r F) 

Invalid Program Word (Tag f 3) 



*Bit 46 (RT bit) may be or 1 
[See Presence Bit Interrupt Chart] 
**P2 contains 3"blt literal to indicate 
number of words in stock below MSCW. 
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EXTERNAL INTERRUPT 
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SECTION 7. MISCELLANEOUS HARDWARE INFORMATION 

Console Display Control Translator Chart 7 - l 

Disk Files 7-4 

Storage Unit Characteristics 7"4 

Disk File Lockout Charts 7"5 
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PTT Code/6 Coded Data (Character) 7-42 
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The terms "Multiplexor" and "1/0 Processor" are synonymous. 
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SECTION 



MISCELLANEOUS HARDWARE 
INFORMATION 

CONSOLE DISPLAY CONTROL TRANSLATOR CHART 



8 BIT 


EBCDIC 


7 BIT ASCII 




INA 


INB 


C00E WITHIN 


CHARACTER 


REGISTER BITS 


REGISTER BITS 


THE SHIFT REGISTER 




8 4 2 1 


8 4 2 1 






110 


1 


VI 


A 


110 


10 


4/2 


B 


110 


11 


4/3 


C 


110 


10 


4/4 





110 


10 1 


4/5 


E 


110 


110 


4/6 


F 


110 


1 1 1 


4/7 


G 


110 


10 


4/8 


H 


110 


10 1 


4/9 


1 


110 1 


1 


4/10 


J 


110 1 


10 


4/11 


K 


110 1 


11 


4/12 


L 


110 1 


10 


4/13 


M 


110 1 


10 1 


4/14 


N 


110 1 


110 


4/15 





110 1 


111 


5/0 


P 


1 1 1 


10 


5/1 


Q 


110 1 


10 1 


5/2 


R 


1110 


10 


5/3 


S 


1110 


11 


5/4 


T 


1110 


10 


5/5 


U 


1110 


10 1 


5/6 


V 


1110 


110 


5/7 


VI 


1 1 1 


111 


5/8 


X 


1110 


10 


5/9 


Y 


1110 


10 1 


5/10 


Z 


1 1 1 1 





3/0 





1111 


1 


3/1 


1 


1 1 1 1 


10 


3/2 


2 


1111 


11 


3/3 


3 


1 1 1 1 


10 


3/4 


4 


1 1 1 1 


10 1 


3/5 


5 


1111 


110 


3/6 


6 


1111 


111 


3/7 


7 


1111 


10 


3/8 


8 


1 1 1 1 


10 1 


3/9 


9 


10 


10 10 


5/11 


[ 


10 


10 11 


2/14 




10 


110 


3/12 


< 


10 


110 1 


2/8 


( 


10 


1 1 1 


2/11 


+ 


10 


1 1 1 1 


2/1 


> 


10 1 





2/6 


£ 


10 1 


10 10 


5/13 


] 



PRINTED IN U.S. AMERICA 



BURROUGHS - B 6700 HANDBOOK 



CONSOLE DISPLAY CONTROL 



CONSOLE DISPLAY CONTROL TRANSLATOR CHART (Cont) 



8 BIT 


EBCDIC 


7 BIT ASCII 




INA 


1MB 


CODE WITHIN 


CHARACTER 


REGISTER BITS 


REGISTER BITS 


THE SHIFT REGISTER 




8 4 2 1 


8 4 2 1 
10 11 


2/4 


S 


10 1 


10 1 


IIOO 


2/10 


* 


10 1 


110 1 


2/9 


) 


10 1 


1110 


3/11 


; 


10 1 


1 1 1 1 


5/14 


+ 


110 





2/13 


- 


110 


1 


2/15 


/ 


110 


10 11 


2/12 


, 


110 


110 


2/5 


% 


110 


1 1 1 


5/15 


-*- 


110 


1110 


3/14 


> 


110 


1 1 1 1 


3/15 


? 


1 1 1 


10 10 


3/16 




111 


10 11 


2/3 


i 


111 


110 


4/10 


» 


111 


110 1 


2/7 


< 


1 1 1 


1110 


3/13 


■ 





1 


0/1 


SOH 
(START OF HEADING) 





10 


0/2 


STX 
(START OF TEXT) 





11 


0/3 


ETX 
(END OF TEXT) 





10 


0/4 


EOT 
(END OF TRANS- 
MISSION) 





10 1 


0/5 


ENQ (ENOJJIRY) 





110 


0/6 


ACK (ACKNOWLEDGE) 





10 


0/8 


BS (BACK SPACE) 





10 1 


0/9 


TAB (HORIZONTAL) 





10 10 


0/10 


LF (LINE FEED) 





10 11 


0/11 


SET TAB 





110 


0/12 


FF (FORK FEED- 
MASTER CLEAR) 





110 1 


0/13 


CR 1 (CARRIAGE 
RETURN) 





1110 


0/14 


S0< (SHIFT OUT) 





1111 


0/15 


SH> (SHIFT IN) 


1 


1 


1/1 


LINE ERASE 


1 


10 


1/2 


FS (FORWARD SPACE) 


1 


11 


1/3 


RLF (REVERSE LINE 
FEED) 


1 


10 


1/4 


HOME 


1 


10 1 


1/5 


NAK (NEGATIVE 
| ACKNOWLEDGE) 
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CONSOLE DISPLAY CONTROL TRANSLATOR CHART (Cont) 



8 BIT 

INA 

REGISTER BITS 


EBCOIC 

INS 

REGISTER BITS 


7 BIT ASCII 

CODE WITHIN 

THE SHIFT REGISTER 


CHARACTER 


8 4 2 1 
1 
1 
1 

*RS replaces 
US replaces 


8 4 2 1 

110 1 1/13 

1110 1/|1| 

1111 1/15 

50 in Phase It Console Display Control. 

51 in Phase II Console Display Control. 


GS4(GR0UP 

SEPARATOR) 
*RSV(RECORD 

SEPARATOR) 
*USI> (UNIT 

SEPARATOR) 
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TYPE 


ATC ACCESS 
(Millleec) 


Avg. Trans. 
Rates In 

bytes/sac. 


KPM 


BITS 

CBAE 


CHAW 
SEG 


SECS 

su 


SKGS 

FACE 


TRACKS 
ZONE 


SEGS 

TIACK 


Zl 


(30-Word Sags) /Track 

in Each Zone 
Z2 Z3 Z4 Z5 Z6 


Z7 


DISKS 
SU 


IA2 


20 


312K 


1500 


8 


180 


60400 


7550 


30 


151 


43 


S4 


54 










4 


IC3 


25 


34 5K 


1200 


8 


180 


111200 


13900 


50 


278 


73 


95 


110 










4 


IC4 


40 


215K 


750 


8 


180 


111200 


13900 


50 


278 


69 


89 


120 










4 


IIB2 


35 


448K 


860 


8 


180 


222400 


55600 


50 


1112 


103 


122 


139 


158 


177 


197 


216 


2 


IIB4 


60 


263K 


500 


8 


180 


222400 


55600 


50 


1112 


103 


122 


139 


158 


177 


197 


216 


2 


IIB6 


20 


67 IK 


1500 


8 


180 


167600 


41900 


50 


838 


103 


122 


139 


158 


158 


158 




2 



IA ana IC : 

For addresses starting at and going thru 60399, 

the order of acceaa to faces/ tracks /cones is: 



+F1/T49/Z1 ■* F1/T49/Z2 * F1/T49/Z3 + 
*+F4/T00/Zl ...» F4/T49/Z3 + 
+F2/TO0/Z1 ... + F2/T49/Z3 + 
+F3/TQ0/Z1 ... + F3/T49/Z3 * 
+75/ ... * F8/ ... + F6/ ... + F/7 ... 
* For IA2, order of access to faces Is F1+F4+F2+F3* 
F5+F8+F6+F7. 

For IC, ordsr of access to faces is 
F1+F2+F3 ... F8. 




j DISK 1 DISK 2 | DISK 3 DISK 4| 



50 cracka/faca 



'Order -of -access to the zone araaa on the 4 facea la 

indicated by circled nuabera for IIB2 and IIB4 units. 

Absolute disk addraas of the first segment In the 

sero track for the sone areas 

is shown for IIB2/IIB4 in the 1182/ IIB4 II B6 

left-hand "encloaure" and for J"~ T"~ 

IIB6 in the right-hand "enclosure", j Fl ^ F2 | F3 ^ F4 

Order -of -access to faces is 
F1-F2-F3-F4. The aost rapidly 
varying sddreaa component for 
IIB is track, followed by 
face, sone area and disk. 



I 
R l ©I© 



1069900 



©@ I 0© 
ion OTQTSn 0680IW 07' 



®& I 



Odd-numbered sone arena are „ _ _ , 

"L" sonea and contain tracks 0O*49[ J052200 0601SO|052200 
even-nuabered "U" sones contain «, ' 1 . 

track. 50+99. "1 Q £) I 

to36400j ni4,nn ' 



loooooo 



1 

©I© I 



©© 

■"" 060100 



s l @t> I 0© 



0294 50 1022400 



a l QD i ©© 
1010300 016400 010300 OK 

SO ! ©® 



T 



* 2 

n * 

«° — 

$ "n 

c S 

3 VI 



n 

3- 

o 
3 
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DISK FILE LOCKOUT 



Disk File Lockout Charts 

MODEL 1A-2 (20 ms) DISK 



SWITCH* 


STARTING 


ENDING 


ADDRESS 




ADDRESS 


ADDRESS 


LOCATED IN 


MASTER 


000000 


030199 




1 and 2 


000000 


030199 


First SU 


3 and 4 


030200 


060399 


First SU 


5 and 6 


060*00 


090399 


Second SU 


7 and 8 


090400 


120799 


Second SU 


9 and 10 


120800 


150999 


Third SU 


11 and 12 


151000 

NO 


181199 
["E 


Third SU 




No more than 3 SU ' s may be connected 




to an EU; therefore, switches 


3 thru 




20 are not normally used. 




13 and 111 


181200 


211399 




IS and 16 


2111(00 


241599 




17 and 18 


241600 


271799 




19 and 20 


271800 


301999 





* Switches must be used in pairs as shown. 
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DISK FILE LOCKOUT 



MODELS 1C-3 and 1C-4 DISK 



SWITCH 


STARTING 


ENDING 


LOCKS OUT 




ADDRESS 


ADDRESS 




MASTER 


000000 


555999 




1 


000000 


027799 


1st. DFSU, 1st. disk 


2 


027800 


055999 


1st. DFSU, 2nd. disk 


3 


055600 


083399 


1st. DFSU, 3rd. disk 


4 


083400 


111199 


1st. DFSU, 4th. disk 


5 


1 1 1 200 


138999. 


2nd. DFSU, 1st. disk 


6 


1 39000 


166799 


2nd. DFSU, 2nd. disk 


7 


166800 


194599 


2nd. DFSU, 3rd. disk 


8 


1 94600 


222399 


2nd. DFSU, 4th. disk 


9 


222400 


250199 


3rd. DFSU, 1st. disk 


10 


250200 


277999 


3rd. DFSU, 2nd. disk 


11 


278000 


305799 


3rd. DFSU, 3rd. disk 


12 


305800 


333599 


3rd. DFSU, 4th. disk 


13 


333600 


361399 


4th. DFSU, 1st. disk 


14 


361400 


389199 


4th. DFSU, 2nd. disk 


15 


389200 


416999 


4th. DFSU, 3rd. disk 


16 


417000 


444799 ■' 


4th. DFSU, 4th. disk 


17 


444800 


472599 


5th. DFSU, 1st. disk 


18 


472600 


500399 


5th. DFSU, 2nd. disk 


19 


500400 


528199 


5th. DFSU, 3rd. disk 


20 


528200 


555999 


5th. DFSU, 4th. disk 
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DISK FILE LOCKOUT 



MODEL 2 (35 ms, 180 character) DISK 2B2 



SWITCH 


START 1 NG 


ENDING 


LOCKS OUT 




ADDRESS 


ADDRESS 




MASTER 


0000000 


1111999 


Entire Bank 





0000000 


0111199 


SU1, Module A 


1 


0111200 


0222399 


SU1, Module B 


2 


02221(00 


0333599 


SU2, Module A 


3 


0333600 


0444799 


SU2, Module B 


4 


0444800 


0555999 


SU3, Module A 


5 


0556000 


0667199 


SU3, Module B 


6 


0667200 


0778399 


SU4, Module A 


7 


0778400 


0889599 


Slll|, Module B 


8 


0883600 


1000799 


SU5, Module A 


9 


1000800 


1111999 


SU5, Module B 



MODEL 2 (20 ms) DISK 2B6 






SWITCH 


STARTING 


ENDING 


LOCKS OUT 




ADDRESS 


ADDRESS 




MASTER 


000000 


837999 


Entire Bank 





000000 


083799 


SU1, Module A 


1 


O838OO 


167599 


SU1, Module B 


2 


I676OO 


251399 


SU2, Module A 


3 


251400 


335199 


SU2, Module B 


4 


335200 


418999 


SU3, Module A 


5 


419000 


502799 


SU3, Module B 


6 


502800 


586599 


SU4, Module A 


7 


586600 


670399 


SU4, Module B 


8 


670400 


754199 


SU5, Module A 


9 


754200 


837999 


SU5, Module B 
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OS 



SI DURING A SCAN -OUT 












(MEMORY LINK) ML 






DA (DISK ADDRESS) 
-BCD- 




47 


2t 


ZTZfi 23 










TOP OF STACK ADDRESS 




|*|4T ML 



"I l» 



vccTimi 



m 



AAC ACCUMULATOR REGISTORS 
or* I ot* I o»* I io* I ii*~[ 



I 



1 



IZL 



48H 1 aSH I t«W I HW 

■4i|.|.M.I I l;l»rPFF 



wr 



ax 



«| | It! 20)19 li|ti 14 I3|IZ 



» D 



a 


«/» 


trt 






;* 






















• 


m 






^ 


i— 


m 




ti 


m 


o 

-o 




o 


o 


H 
3 






-1 


m 


C 




5 


TO 


8 




N 
m 




C 

o 




JO 




M 
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Register Flow (Com) 



DISK FILE OPTIMIZER 




STAT S RIPORT 


OR SCAN IN 




: 


i 


■ 


| 


1 


| 


i 
























.isi.i.ui. n 



TUOTU 



^^ 
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Documentation For Trouble Analysis 



DOCUMENTATION FOR TROUBLE ANALVSS 



COMPONENT LOCATION. PNTTRE. 



-3.8.2 L SEE 

-4.8.6.9.10 f NUI 
-Tt.il J BE' 



TO FIND LOGIC DIAGRAM' 
USE DIA. NO TO TRACE 
SIGNAL SACK TO 
ORIGIN 



TO FIND SIGNAL ORIGIN 




FIND COMPONENT (PART NO. AND TYPE! 
LOCATE PN PARTS LIST CORRESPONDING TO 
THE LOGIC DIAGRAM NUMBER 
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DFO Stack Format 



47 28 


27 22 


21 


20 16 


15 13 


12 1 





P 


MIL 


SP 


E 


EU 


SU 


DSP 


S 


P 



FIELD 



BITS 47 -> 28 - Memory Link (ML) 

27 -> 22 - Spare bits - Not used (SP) 
21 • Disk Exchange Bit (E) 

= Disk exchange A (Direct) 

1 * Disk exchange B (Indirect EU) 
20 -> 16 - EU number (EU) 

Bit 20 = which group of 10 EU's. 
19 -> 16 - EUO-9 
15 -> 13 - SU number (SU) 

12 *> 1 = Desired Shaft Position, binary (DSP) 
- Shaft bit. (S) 

Differentials the two shafts of an SU, when applicable. 
P = parity bit. 
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Scan Address Lines Format 



19 18 17 16 
OT 



1 



5 4 
FC 



1 



3 

SP FIELD 



19 -> 6 - Device Type (DT) 

Code 100) selects the Disk File Optimizers. 

15 -> 8 - Electronics Unit Designate (EUD) 

Defines the exchange and the EU number associated with the 
job. 

7 - 

6 - Spare bit, not used (SP) . 

5 -> 4 - Function Code (FC) 

Defines the operation requested by the I0H: 

Scan out: 

01 - store CW. request. 

10 ■ clear the stack request. 

Scan in: 

01 - optimized CW request 

10 - Top of stack CW request 

1 1 - report request 

Scan Out Word Format 



47 




28 


27 26 


25 







ML 


SP 


DA 



47 -> 28 - Memory Link (ML) 

Defines the complete memory link address. 
27 -> 26 - Spare bits, not used (SP). 

25 •> - Disk Address (DA) 

Defines the 6 BCD characters plus the 2 expansion bits of 
the desired disk starting address, not Including the 
desired EU, or the desired DEX. 
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Scan In Word Format 



47 40 


39 27 


26 7 


6 1 





SR 


SP 


ML 


SP 


A 



if7 = 40 - Status Report (SR) 





SR Bi 




ML 




Level 




Status Condition 




47 




ACW 




NAXS 




No Access to QEX 




1)6 




ACW 




SNAS 




SU Not Available 




45 




ACW 




PESS 




QS Parity Error 




44 




ACW 




DAEI 




Disk Address Error 




43 




ACW 




QCWS 




Optimized CW 




42 




ACW 




TCWS 




Top of the Stack CW 




41 




Zeros 


SES1 




Stack Empty 




40 




Zeros 


EUBS 




CW Not Available 


33 


= 27 - 


Spare 


bits 


(SP) 








26 


- 7 - 


Memory Link 


(ML) 












Complete Memory 


Link Add 


ress. 




6 


- 1 - 


Spare 


bits 


(SP) 










- 


Attention f 


ield 


(A) 










1 - I0M to 


exam 


ne SR fi 


eld. 





PRINTED (N U.S. AMERICA 



7-1* 



BURROUGHS - B 6700 HANDBOOK 



DISK FILE OPTIMIZER 



Report Status (Scan In) 



Direct Connect Ports Indirect Connect Ports 
47 43 42 38 37 33 32 28 27 



Pl- 
4 2 I 



P3- 
4 2 1 



P4- 
4 2 1 



0.AK 
6 5 4 3 2 1 



-Port Active Bit 



47 - 43 - Pl-n (Port I) 

42 - 38 - P2-n (Port 2) 

37 - 33 - P3-n (Port 3) 

32 - 28 - P4-n (Port 4) 

Where n - -, 8, 4, 2, or 1. The - bit in each port Indicates 
that the corresponding 8, 4, 2, or 1 bits are valid Infor- 
mation representing an EUD code group of ten possible DFEU's. 

27 - 22 - Stack capacity of that 0F0. 



Electronics Unit Designate Group Numbers 



EUf 





1 


2 


3 


4 


5 


6 


7 


8 


S 


10 


II 


12 


13 


14 


15 










16 


32 


48 


64 


80 


96 


112 


128 


144 


160 


176 


192 


208 


224 


240 


•-Lower 


1 


1 


17 


33 


49 


65 


81 


97 


113 


129 


145 


161 


177 


193 


209 


225 


241 


Limits 


2 


2 


18 


34 


50 


66 


82 


98 


114 


130 


146 


162 


178 


194 


210 


226 


242 




3 


3 


'9 


35 


51 


6" 


83 


99 


115 


131 


147 


163 


179 


195 


211 


227 


243 




4 


4 


20 


36 


52 


68 


84 


100 


116 


132 


148 


164 


180 


196 


212 


228 


244 




5 


5 


21 


37 


53 


69 


85 


101 


117 


133 


149 


165 


181 


197 


213 


229 


245 




6 


6 


22 


38 


54 


70 


86 


102 


118 


134 


150 


166 


182 


198 


214 


230 


246 




7 


7 


23 


39 


55 


71 


87 


103 


119 


135 


151 


167 


183 


199 


215 


231 


247 




8 


8 


24 


40 


56 


72 


88 


104 


120 


136 


152 


168 


184 


200 


216 


*32 


248 


•-Upper 


S 


9 


25 


41 


57 


73 


89 


105 


121 


137 


153 


169 


185 


201 


217 


233 


249 


Limits 
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EUD DFO/IOM Conversion Table 



ION EUD 
CODE GROUPS 
LOWER-UPPER 


DFO EUD CODE CONVERSION 


EU 
GROUP 


SA LINE BIT VALUES 


15 14 13 12 


11 10 09 08 


0-9 








- 9 


16-25 


1 


1 


- 9 


32-1(1 


2 


10 


- 9 


1.8-57 


3 


11 


- 9 


64-73 


4 


10 


- 9 


80-98 


5 


10 1 


0-9 


96-105 


6 


110 


- 9 


112-121 


7 


111 


0-9 


128-137 


8 


10 


- 9 


144-153 


9 


10 1 


- 9 


160-169 


10 


10 10 


- 9 


176-185 


11 


10 11 


- 9 


192-201 


12 


110 


0-9 


208-217 


13 


110 1 


- 9 


224-233 


14 


1110 


- 9 


240-249 


15 


1111 


-9 






8 4 2 1 
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EUD Code Options 



0.R20 QR21 ADDRESS I HG 

1 1 2ND 10 DIRECT EU'S 

1 1ST 10 DIRECT EU'S 

1 2ND 10 INDIRECT EU'S 

1ST 10 INDIRECT EU'S 

0.R16 QRI7 QR18 QR19 ADDRESSING 

EU-0 



1 













EU-1 















EU-2 


1 












EU-3 




1 





1 

1 








EU-4 
EU-5 




1 




1 
1 








EU-6 
EU-7 




1 













EU-8 
EU-9 




1 










EUD 

EUD 


ERROR 




1 





1 

1 




EUD 
EUD 






1 




1 
1 




EUD 
EUD 
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Disk Address Limitations 



\ SU No 














ContinuousN. 














Segment X. 
Numbers \^ 












Disk 


\ 


SU 


SU 1 


SU 2 


SU 3 


SU 4 


Type 


FROM 


>00,000 


111,200 


222,400 


333,600 


444,800 


IC3.4 


TO 


111,199 


222,399 


333,599 


444,599 


555,999 




FROM 


300,000 


222,400 


111111,800 


667,200 


889,600 


IIB 2, <t 


TO 


222,399 


444,799 


667,199 


889,593 


1,111,799 




FROM 


D00.000 


166,800 


333,600 


500,400 


667,200 


IIB 6 


TO 


166,799 


333,599 


500,399 


667,19! 


833,999 





Multi-Radix Conversion Parameters 













TALLY 


PARAMETER 


IC3 


id 


IIB 2,11 


IIB 6 


REGISTER 


SEGM/SU 


1112 


I 1 1 2 


2 2 2 4 


16 6 8 


SUOn 


SEGM/FA 


13 9 


13 9 


5 5 6 


4 17 


FAOn 


SEGM/T1 


2 7 8 


2 7 8 


1112 


8 3 4 


TlOn 


SEGM/TO 


2 7 8 


2 7 8 


1112 


8 3 4 


TOnn 


SEGM/Z1 


7 3 


6 9 


1 3 


1 3 


ZNOn 


SEGM/Z2 


9 5 


8 9 


1 2 2 


1 2 1 


ZNOn 


SEGM/Z3 


1 1 


1 2 


1 3 9 


1 2 2 


ZNOn 


SEGM/Zlt 






1 5 8 


1 2 2 


ZNOn 


SEGM/Z5 






1 7 7 


1 2 2 


ZNOn 


SEGM/Z6 






1 9 7 


1 2 2 


ZNOn 


SEGM/Z7 






2 1 6 


1 2 2 


ZNOn 
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Multi-Radix Conversion Parameter Generation 





MltC PARAMETERS 








IC-S 


ie-4 




11B4 






: 


I 


T 


? 


z 




C 



e 




p 


: 


p 


C 


C 

z 


c 
t 




c 
1 






s 


I 


z 


C 

P 


; 


C 



p 


; 


Z 


I 


C 


c 

z 


I 


p 


7 


C 


C 


Z 


T 


T 


Z 


; 


c 




LEVELS 












1 


1 


t 










1 


1 
1 


I 






? 


? 


! 


? 


2 


z 


% 


I 


i 




3 


* 


i 




I 






s 


1 




« 


* 


\ 


? 




? 


i 


\ 


\ 


; 


i 


i 




; 


; 


! 


! 


\ 


1 


I 






,' 


! 


1 


1 


! 


i 


I 


! 


; 


; 


i 


1 




\ 




; 


! 






; 


I 


1 


SSf 


ADDER 




i 


i 


i 


i 


1 


i 




■ 


i 


i 


i 


1 


1 


1 






1 


i 


i 


i 


■ 


i 


i 


i 


i 


i 


1 


1 




1 




i 


■ 






i 


i 


1 


orp* 
















































































OTP< 
















































































OTPi 






i 


i 


i 


1 


i 






i 


j 


i 


1 


1 


1 








■ 


i 


i 


i 


i 


i 


i 


i 


i 


1 


1 




1 




■ 


i 






i 


i 


1 


OTPI 




i 


■ 


i 


■ 


1 


i 




i 


i 


i 


i 


1 


1 


1 






1 


i 


i 


i 


i 


i 


i 


i 


i 


\ 


1 


1 




1 




i 


i 








i 


1 


OIM 
































































































































































09P2 




















































































i 






i 


I 


i 




i 






i 


1 


) 


) 






1 


i 


i 


i 




i 


f 




j 


? 




J 








i 








! 




1 


8»P« 
































































































































































<J9PZ 








i 


i 


1 


i 








i 


i 


1 


1 


1 








i 




i 






i 






i 












i 










i 


1 


09PI 
































































































































































IDP" 




















































































i 






i 


1 


i 




< 






i 


1 


1 








1 




i 






i 










1 


















< 




1 


















































































IIP* 




































































































































































i 


i 


i 










i 


i 


i 




1 


1 


1 






1 


i 




i 




i 


■ 


i 






1 


1 




1 






L 






1 


i 




IIP! 




i 


i 


i 








i 


i 




i 








1 






1 


i 


i 






i 




i 


i 




1 


1 




1 


1 




1 


i 




| 


i 




IIP) 
















































































12P" 


















































































« 


i 


i 


i 


i 






i 


i 




i 


i 






1 




1 


1 


i 


i 






i 


i 


i 


i 




1 


1 


1 


1 


1 




1 


i 




1 


i 


1 


UPI 






■ 


• 
> 

7 


s 
• 
• 
* 

1 


3 
• 

9 
• 


• 
• 

9 



3 
9 

• 


■ 


• 
• 

• 


3 
• 
9 

2 


* 
• 

9 
T 
Z 


» 

• 

> 


9 


» 
• 




I 


• 

9 


• 

9 


i 

9 

I 

* 

» 


3 




• 


* 

9 
• 

T 


3 
* 

9 
9 


3 

» 
9 


9 
• 
• 



' 9 


• 


1 


3 

Z 
Z 

9 


I 
9 
9 

2 

9 


3 
9 

Z 

2 


1 

2 


9 
* 


9 


3 
9 


3 
9 

9 


9 
3 


Ed 


OWPLEMCNT 






• 






1 








i 














1 




1 


1 


I 








1 


1 


1 


























PR52 


S5S 

parameters 
































































































































































PHSI 




1 


i 


' 


1 


*| 


1 


1 


< 


i 


1 


1 


o 


1 







2 


' 


* 


* 


2 




> 


> 


2 


3 


2 


' 


' 


1 


* 


" 


« 


1 


1 


1 


« 


° 





.... H 


DECIMAL 



RESIDUE Of PARAMETE 






PRS 


■) 










































flNC 








:r 




- 






'I 




'• 




» 












PPSn 


















t 






2 













2 







2 












2 






cpsu 






1 








1 






1 






































































































































































CPTO 




























































































































CPZO 


22 




























































CPZO 


ZI 




























































CPZO 






























































CPZO 






























































cpzo 






























































CPZO 


IT 






















i 










































1CJ 




IC4 


1114 



phso. izi-i-iit , [e*+(z*tiTiMii*-TO] 



PRS 


■ 1CV»U*T 


*T0*Z2*Z» 






»*«*(IO+TUT0tZ21 






+ IIM'(H*< 


AtZZtZ*tl 






+ ZZ'(T 


♦ TOI 








♦ TO) 






+ I«'|T| 


*T0) 






*• ICl'IM* 


zoi* 






IC4*tFAI 








II84'(ZI'( 


U+TltTOHl 


Z3I 



PRINTED IN U.S. AMERICA 



SOURCE 




EXTERNAL LEVELS 


INDIRECT EU'S 


DIRECT EU'S 


INTERNAL 
LEVELS 


O.R2I/ 


QR21 


O.R20/ 
EU 0-9 


QR20 
EU 10-19 


QR20/ 

EU 9 


G.R20 

EU 10-19 


ENN3 


ENN4 


END/ 


END2 


QR16 
QR17 
QR18 
QR19 
QR13 
QRU 
<W15 

EU 
INPUT 

CRL 

O.ROO 
CRL 
CRL 

CRL 
CRL 


EUOl 

EU02 

EU03 

EU04 

SUOl 

SU02 

SU03 

STOl 

ST02 

ST03 

STO* 

ST05 

ST06 

ST07 

ST08 

ST09 

STIO 

ST1I 

ST12 

E6V 

STRB 

SNA 

CTSL 
SEL1 
SEL2 
SEL3 
SELi) 


EUS16 

EUS26 

EUS36 

EUS46 

SUS16 

SUS26 

SUS36 

STOl 6 

ST026 

ST036 

ST046 

ST056 

ST066 

ST076 

ST086 

ST096 

STOl 06 

STOl 16 

STOl 26 

EU8S6 

STRB6 

SURY6 

ACGR+ACGR6 

CTSL6 

SEL36 


EUS17 

EUS27 
EUS37 
EUS47 
SUS17 
SUS27 

SUS37 

STOl 7 
ST027 
ST037 
STOW 
ST057 
ST067 

ST077 

ST087 

ST097 

STOl 07 
STO 1 1 7 
STOl 27 
EUBS7 
STRB7 
SURY? 

ACR0*ACRQ7 
CTSL7 

SEL*7 


EUS14, 6 
EUS24, 6 
EUS34, 6 
EUSVt, 6 
SUS14, 6 
SUS24, 6 
SUS3 1 !, 6 
STOllt, 6 
ST02J*, 6 
ST034, 6 
STOW, 6 
STOJlt, 6 
ST064, 6 
STO?**, 6 
ST08*, 6 
ST094, 6 
STOl 0^, 6 
STO M 4 , 6 
STO 124, 6 
EUBSl), 6 
STRB*t, 6 
SURVt, 6 
ACGR+ACGR6 
CTSL4, 6 
SEL14, 16 


EUS15, 7 
EUS25, 7 
EUS35, 7 
EUS45, 7 
SUSI5, 7 
SUS25, 7 
SUS3S, 7 
STOl 5, 7 
ST025, 7 
ST035, 7 
ST045, 7 
ST055, 7 
ST065, 7 
ST075, 7 
STO 85, 7 
ST095, 7 
ST0105, 7 
STOl 15, 7 
ST0125, 7 
EUBS5, 7 
STRB5, 7 
SURY5, 7 
ACRQ/-ACRQ7 
CTSL5, 7 

SEL25, 27 


LOCATION 

LOCATION 




JA4 
JA5 


HA 4 
HA5 


HB2 
JB2 


HAS 
JA8 
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Word Structure 
BASIC WORD STRUCTURE 



som 



»»|^|«|'I5\ |7 



Bit 51 - Parity bit. 

Bits 50 -> W - Tag field. 

Bits 47 »> - information. 

INSTRUCTION WORD ADDRESS STRUCTURE 



1 


* IA 


-1 






* 


* 


IA-0 + 










7 |. 


1 = 


k 


|3 


l« 1 


1" 


M» 


M* 


» 


V 


j l 





^j v_ 


















j 


<*s 



Bits IA-1 (Bit 7) - instruction source bit. 

IA-1 (Bit 7) - 1 » Local Memory 

- - MM 

Bits IA-1 (Bit 6) -> IA-0 (Bit I) - Instruction address. 

Bit IA-0 (Bit 0) »> Instruction half-word bit. 

IA-0 (Bit 0) ' I - Half-word-R 
« ■= Half-word-L 



INSTRUCTION HALF-WORD FORMAT 



MSB 
47 



LSB 
24 



4 3 



INSTRUCTION 



■c-OP ->■ k A + ■ 



Op field - 5 bits - Basic Instruction code. 

A field - 3 bits - For all but Group 4 instructions, an extension of the 
OP field; for Group 4 Instructions contains a 
register address. 

B field - 8 bits - Address of source, or may contain a literal. 

C field - 8 bits - Address of destination, or may contain a literal. 
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OP Field Codes 



47:1 'tt-'l 



IDLE 

BREAK 

AWI 

HSKVI 

ARWN 

GOTO 

[NO] 

GOX 

[NO] 

GO I 

[NO] 

MOVE 

HAD 

HADB 

TRAN 

[US~E] 
PARY 

[EVEN] 



POINT 

AWI 

MSKR 

ARIN 

GOTO 

[GTR] 

GOX 

[GTR] 

GO I 

[GTR] 

LMRI 

HMR 



TRAN 
[BCL-t 
PARY 
[ODD] 



POINT 
AWI 

DBYZ 

GOTO 

[LSS] 

GOX 

[LSS] 

GOI 

[LSS] 

SMRO 



POINT 
AWI 

DBYN 

GOTO 

[NEQj 

GOX 

[NEQJ 

GOI 

[NEQ] 

LMRD 



POINT 

AWRR 

SHIFT 

BRAN 

GOTO 

[EQL] 

GOX 

[EQJ.I 

GOI 

[EQL] 

MMWU 

HSB 

HSBB 

TRAN 

[E*US] 



POINT 

AWRR 

HEYU 

GOTO 

[GEQ] 

GOX 

[GEO.] 

GOI 

[GEQJ 

LHWI 

MMWR 



POINT 
AWRR 



GOTO 

[LEQ] 

GOX 

[LEO] 

GOI 

[LEQ] 

SHWD 

MMWP 



POINT 
AWRR 



GOTO 

[UNC] 

GOX 

[UNC] 

GOI 

[UNC] 

LMWD 

MMRP 



TRAN 
[E.BCL] 



SUB 

LOR 

LORB 

LORC 

LAOM 

LAN 

LANB 

LANC 

SUBB 

LEO 

LEOB 

LEOC 

SUBC 

ADD 

AODB 

ADDC 



A Field is used For addressing on 
these operators. 



NOTE: Blank positions on chart are unused codes. Results of their 
usage cannot be predicted. 
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Addressing 



For instructions in groups 0, 1,2, and 3 the A field is an extension 
of the OP field. For instructions in group k the A field contains a 
register address as shown below. 









Instruction is not 


Instruction is 


A 


Field 




"literal in C field" 


"literal in C field" 


Register selected 
as source 


Register selected 
as destination 


A2 


Al 


AO 











None (data - zeros) 


None (no data stored) 








1 


AA 


Indirect (The B field 
selects both the source 
and the destination) 





1 





X 


X 





1 


1 


Y 


Y 


1 











D 


1 





I 


MAO 


MAO 


1 
1 


1 
1 




1 


MAI 
MA2 


MAI 
MA2 



B Field 

The B field can contain any of the following items: 

Literal 

B:C Branch address (groups and 1) 

B:C local memory address 

register address 

Scratchpad memory address (groups 2, 3, and *t) 

Word register byte address 

Indirect address 
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The B field contains a literal in most group instructions and in the 
group 3 and k instructions that specify a literal in the B field. 

B:C Branch Address Format 



B7 


Ib6 


|b5 


\ek 


|b3 


Ib2 


1" 


| BO |C7 


JC6 


|c5 


|d |C3 


C2 


1 ci Ico 1 




'** 












^ 










"-v' 



Bit B7 - - Branch to MM 
= 1 - Branch to LM 

B6 => CI - Address 

CO = - Branch to half-word L 

= 1 - Branch to half-word R 

B:C Local Memory Address Format 



B7 |B6 |B5 |B4 [63 I B2 |B1 | BO |c7 | C6 |c5 | Ck | C3 |c2 |ci |coj 



Bit B7 = 6 = 

B5 => CO - Local memory data address 

Register Address Format 



B7 B6 B5 \Bk B3 B2 



its 7 => 6 = 00 - Register Address ID 
5 "> 3 " Column address 
2 => = Row selection 
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Register Address Format (Cont) 





B [5:3] 


82 - 1 


Bl - 1 


B0 - 1 




000 


Zero 


Zero 


Zero 




001 


AA 


AC 


Al 




010 


D 


Y 


X 




on 


MA-2 


MA-1 


NA-0 




100 


CF 


IA-1 


IA-0 




101 


W-0 


W-l 


W-2 




110 


W-3 


W-4 


W-5 




111 


reserved 


reserved 


reserved 



Scratchpad Memory Address Format 



B7 B6 B5 B4 B3 B2 Bl B0 



its B7 - B6 » 10 - Scratchpad Memory ID 
B5 ■ B3 ■ Scratchpad word address 
B2 » B0 ■ Half-word selection bit. or byte designation 
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Scratchpad Memory Address Format (Cont) 
Scratchpad Word Selection 



Code 


Scratchpad 
Memory Word 


B5 


B4 


B3 






1 
1 
1 
1 




1 
1 




1 
1 



1 

1 


1 

1 



1 
2 
3 

5 
6 
7 



Half-word and Byte Selection 







Group 2 


Group 3 


Group 3 or 


Code 




Half-word 
Selected 


Half-word 
Selected 


Group 4 

Byte Selected 


B2 


Bl 


BO 











L 


L 


Mone 








1 


L 


X 








1 





L 


X 


1 





1 


1 


L 


X 


2 


1 








R 


R 


3 


1 





1 


R 


X 


4 


1 


1 





R 


X 


5 


1 


1 


! 


R 


X 


6 (Tag field) 



PRINTED IN U.S. AMERICA 



X = Improper Code 
5000276 



7-26 



BURROUGHS - 8 6700 HANDBOOK 



DATA COMMUNICATIONS PROCESSOR 



Word Register Byte Address Format 



B7 



B5 



B4 



S3 



B2 



Bits B7 -> B6 - 1 1 - Word register byte address ID. 
B5 -> B3 - 111 
B2 »> BO » Single byte designation 



Code 


Word Register 
Byte Selected 


62 


Bl 


BO 











None 








1 


1 





1 





2 





1 


1 


3 


1 








l| 


1 





1 


5 


1 
1 


1 
1 




1 


6 
7 



Indirect Address Format 



B7 



B6 



B5 



B3 



B2 



Bits B7 -> B6 - 01 - Indirect Address 10 

B5 -> BO - Al 1 zeros 
The contents of the Y register are used as the B address. 
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The C field can contain the same items as the B field. 



The C field contains a literal in most group instructions and in the 
group 4 instructions that specify a literal in the C field. 



C Address 

Contains the address of a destination in group 2 Instructions except 
the local memory direct address instructions, group 3 instructions, 
and group 4 instructions that do not specify a literal in the C field. 
If the C field does not select a location, information is not stored. 



Register Address Format 

Bits C7 - C6 - 00. 

Register column and row selection in the same as for B field. 

Scratchpad Memory Address Format 
(Same as B field) . 

Word Register Byte Address Format 
(Same as B field (cont)) 

Indirect Address Format 

Same as indirect address format for the B field, except that the 
contents of the D register are used as the C address. 

INSTRUCTION REGISTER FAULTS 
Format 



» OP 


-»l— 


A -|- 






B 




— 


— 






C 




— 





1 


« 























N 


N 


N 


N N 
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COMMANDS 



ADDRESS 


FAULT 


28 


27 


24 


2? 


2lt 


INITIALIZE FROM SCAN-OUT 





























1 


LM DATA ADDRESS INVALID 
















LM DATA WORD (W) PARITY ERROR 













1 


ADAPTER CLUSTER ERROR 








1 







MM PROTECTED WRITE DENIED 








1 




1 


MM DATA ADDRESS INVALID 








1 







MM DATA WORD (W) PARITY ERROR 








1 




1 


MM MEMORY-DETECTED ERROR ON DATA ACCESS 















LM INST. TAG ERROR, INVALID OP. 












1 


LM INST. ADDRESS INVALID 















LM INST. (P) PARITY ERROR 












1 


UNEXPECTED TIME-OUT 







1 








MM INST. TAG ERROR, INVALID OP. 







1 





1 


MM INSTRUCTION ADDRESS INVALID 







1 







MM INST. (P) PARITY ERROR 







1 




1 


MM MEMORY DETECTED ERROR ON FETCH 


1 














FAULT FOLLOWING A FAULT: OUT OF CONTROL | 
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ADDRESS/FUNCTION CODE FORMAT 

19 18 7 



100000000000 



Bits 7 B> 5 ™ Function code 

000 = Initialize 
010 - Halt 

100 - Set Attention Needed 
3 -> 1 - DCP Address 

*> Address significance 

- DCP address not significant; all DCP's to respond 

1 = Only the addressed DCP to respond 

SCAN OUT INFORMATION WORD 



47 


43 


39 


35 


31 


27 


23 


19 


15 


11 


7 


3 


46 


42 


38 


34 


30 


26 


22 


18 


14 


10 


6 


2 


45 


41 


37 


33 


29 


25 


21 


17 


13 


9 


5 


1 


44 


40 


36 


32 


28 


24 


20 


16 


12 


8 


4 
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BRANCH RELATIVE CONDITIONS 



TYPE OF BRANCH 


RESULT INDICATORS 


CFO 1 CF1 


NO (1) 


NA NA 


GTR 


and 


LSS 


1 NA 


NEQ 


NA 


EO.L 


NA 1 


GEQ 


NA 


LEU 


1 or 1 


UNC (2) 


NA NA 



NA - Not applicable, may be or 

(1) - Never Branches (No Op) 

(2) - Always Branches 



SHIFT MA OPTIONS 



8 AND C FIELD 


OPTION 


B [7:2] + 01 
B [7:2] - 01 
C [5:1] - 1 
C [i.:l] - 1 
C [3:1] - 1 
C [2:3] 


B [2:3] - Number of Shifts 

Y Reg. - Number of Shifts 

Byte Circulate 

End around shift 

Concatenate MA 

HA Register row select 
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MA Concatenations 



Bit Configuration 


Shift 


C5 


C4 


C3 


C2 


CI 


CO 

































1 










1 


MAI :MAO (":" denotes MAI [0:1] => MAO 17:11) 

MA2:MA0 (MAI bypassed) 

MA2:MA1 

MA2:MA1:MA0 

MAI :MA0; MAO [0:1] -> MAI [7:1] 

MA2:MA0; MAO (0:1] => MA2 [7:tJ 

MA2:MA1; MAI [0:1] -> MA2 [7:1] 

MA2:MA1:MA0; MAO [0:1] -> MA2 [7:1] 

MAI, MAO; MAO [0:1] => MAI [7:1] 

MA2, MAO; MAO [0:1] -> MA2 [7:1] 

HA2, MAI; MAI [0:1] -> MA2 [7:1] 

MA2, MAI, MAO; MAO [0:1] -> MA2 [7:1] 



Translate Operator A Field Codes 



A2 


Al 


AO 


Translation 











EBCDIC to USASCII 










1 


EBCDIC to BCL (Burroughs Common 


Language) 





1 





(reserved) 







1 


1 


(reserved) 




1 








USASCII to EBCDtC 




I 
1 
1 



1 
1 


1 



1 


BCL to EBCDIC 

(reserved) 

(reserved) 
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Adapter Clutters 

INTERRUPTS 
Typ.t 



Formats 



CC [4:5] - 00001 


- DATA PRESENT 


CC [4:5] - 01001 


- BYTE REQUEST 


CC [4:5] - 01011 


- PROGRAM TIMER 


CC [4:5] - 00010 


- CONTROL 



DATA PRESENT 


876543210 


HD 


DES 


(DC - CHARACTER) 00001 


CC 






xxxxxxxxx 


DC 




BYTE REQUEST 


876543210 


HD 


DES 




01001 


CC 






000000000 


DC 




PROGRAM TIMER 


876543210 


HD 


DES 


(DC - INFO-NOT 


0101 1 


CC 




SIGNIFICANT) 


ooxxxxxxx 


DC 




CONTROL 


876543210 


HD 


DES 


(C • COMMAND 


00010 


CC 




1 - INTERRUPT) 


OOCCC : 1 1 1 


DC 





Voice Response - Type 5 



87 


654 


3210 


DC 


00 


001 


Mil 


PROGRAM ERROR 


00 


on 


1010 


PROGRAM ERROR 


00 


Oil 


1011 


PROGRAM ERROR 


r* oo 

T 

R 00 


101 


1001 


BUFFER EMPTIED 


101 


1010 


BYTE REQUEST BACK-UP 


J 00 


101 


1011 


3 SEC NOT READY 


M "0 


101 


mi 


RDY OFF 


1 00 


111 


llll 


PROGRAM ERROR 
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87 


65* 


3210 


oc 


RING 00 


001 


mi 


RING INDICATOR 


R 


— 00 


on 


0110 


RECEIVE STATUS 


E 


00 


on 


0111 


INTER CHAR TIME OUT 


C 


00 


011 


1000 


STOP BIT ERROR 


E 


00 


on 


1001 


BUFFER OVERFLOW 


1 


00 


on 


1010 


30 SEC TIME OUT 


V 


00 


on 


1011 


3 SEC NOT READY 


E 


00 


on 


1100 


BREAK 




00 


on 


1101 


LONG SPACE DISC 




00 


on 


1110 


CF OFF 




— 00 


on 


nn 


CC OFF 


T 
R 
A 
N 
S 


■*■ 00 


101 


1010 


BYTE REQUEST BACK-UP 


00 


101 


ion 


3 SEC NOT READY 


00 


101 


1100 


BREAK 


M 










1 


00 


101 


1101 


LONG SPACE DISC 


T 












00 


101 


1110 


CB OFF 




— 00 


101 


nn 


CC OFF 


TRNS 


00 


m 


nn 


TRANSMITTING BREAK 


BREAK 
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Auto Call - Type 3 



oo 


001 


1111 


PROGRAM ERROR 


00 


Oil 


1011 


PROGRAM ERROR 


00 


101 


1010 


BYTE RE0JJEST BACK-UP 


00 


101 


1011 


3 SEC NOT READY 


00 


101 


1100 


ACR ON 


00 


101 


HOI 


OLD OR COS OFF 


00 


101 


1110 


COS ON 


00 


101 


nil 


PWR OFF 


00 


111 


nil 


PROGRAM ERROR 



Synchronous - Type 1 or 2 



87 


65". 


3210 


DC 


RING 


00 


001 


mi 


RING INDICATOR 




- OO 


on 


0110 


RECEIVE STATUS 


E 


00 


on 


0111 


3 SEC NO SYNCS 


C 

E 


00 


oil 


1001 


BUFFER OVERFLOW 


1 


00 


on 


1010 


30 SEC TIMEOUT 


E 


00 


on 


1011 


3 SEC NOT READY 


I 


00 


on 


1110 


CF OFF 


u 


-00 


on 


mi 


CC OFF 


r— 


-00 


101 


1001 


SYNC FILL 


1 


00 


101 


1010 


BYTE REO.UEST BACK-UP 


R M 


00 


101 


1011 


3 SEC NOT READY 


N T 


00 


101 


1110 


CB OFF 


TRNS 
BREAK 


-00 
00 


101 

in 


mi 
nil 


CC OFF 
TRANSMITTING BREAK 
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Touchton* - Type 4 



87 


65<t 


3210 


DC 




00 


001 


1111 


RING INDICATOR 


R 
£ 
C 
E 


►OO 


on 


0110 


RECEIVE STATUS 


00 


Oil 


1001 


BUFFER OVERFLOW 


00 


Oil 


1010 


30 SEC TIMEOUT 


V 
E 


00 


on 


1011 


3 SEC NOT READY 


«-00 


on 


mi 


CC OFF 


T 
R 


>-00 


101 


1001 


VOICE RES ENABLE 


00 


101 


1010 


BYTE REQUEST BACK-UP 


A 










N 
S 
M 


00 


101 


1011 


3 SEC NOT READY 


00 


101 


1111 


CC OFF 


T 


►oo 


111 


mi 


PROGRAM ERROR 



Interrupt Codes and Formats 



Interrupt 


Al [8:9] 


AC 14:5] 


Data Present 


C2 [8:9] 


00001 


BC/BI 


00 BC [2:2] 1 Bl [}:l<] 


00010 


Byte Request 


000000000 


01001 


PT 


000000000 


0101 1 
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COMMANDS 



ByU Addr.ii 



Byte 


Field 


Length (Al) 


Miscellaneous 





Type 


t«:5] 


[5:1] - F 1 P 


1 


C2 


[8:91 


CC3F - C2QF 


2 


BC/BI 


[6:31 (3:4] 


CC3F - CLEAN HOUSE 


3 


SC/SA 


[<l:2] [2:3] 


COOF-[5:l]C10F-[6:l] 


1. 


CT/BT 


[8:2] [6:7] 




5 


CI 


[8:9] 




6 


IR 


[8:9] 


CC3F - IR9F 


7 


MR 


[6:7] 




3MAC3F 


PT 


[7:8] 


WRITE PT ONLY 


7HAC3F 


QR 


[7:2] [4:2] [1:2] 


INT OR ONLY 



Typ* Fiald 



Al C:5) 


DEVICE 


00010 


TOUCH TONE 


00100 


VOICE RESPONSE_TRI PLE LIGHT 


00101 


VOICE RESPONSE_S INGLE LIGHT 


0011 1 


AUTOMATIC CALLING UNIT 


OIBBB 


SYNCHRONOUS 


1CCCC 


ASYNCHRONOUS 
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Command Field 



AC 14:5] 


Al [6:3] 


COMMAND 


01010 


000 


OUT OF SERVICE 


01010 


001 


LOOK FOR CE 


01010 


010 


RECEIVE READY 


01010 


011 


INITIATE RECEIVE 


01010 


100 


TRANSMIT READY 


01010 


101 


INITIATE TRANSMIT 


01010 


111 


BREAK 


00010 


no 


FINISH TRANSMIT 


00010 


000 


IDLE 



Program Timer Format 



DC FIELD > 


ORRRCCCCC 


RATE 
CODE 


RANGE - MSEC 


RATE PERIOD 


0064 - 192 


0.0064 


000 


192 - 1536 


0.0312 


001 


1536 - 12 288 


0.4096 


010 


12 288- 981 


3.27 


Oil 


981 - 786 


26.2 


I0O 


786 - 6291 


209.7 


101 


6291 - 50310 


1677. 


110 


50310 - 402630 


13421 


111 
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Synchronous Type Field 



OIBBB 


A10F - A18F 




0100- 


OIIOIOOOO 




0101- 


01 001 1 000 




0110- 


0101000 




0111- 


1010110 


TYOF 


- RECEIVE - EDIT ALL SYNCS 




TRANSMIT- INHIBIT SYNC 




FILL INTERRUPT 


TYOF 


- 1 RECEIVE - EDIT ONLY 1ST. 




TWO SYNCS 




TRANSMIT- ENABLE SYNC 




FILL INTERRUPT 
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Asynchronous Type Fields 



Al [4:51 


BAUD RATE 


CHAR SIZE 


\0001 


W.5 


7.5 


10010 


56.9 


' 7.5 


10011 


75 


7.5 


10100 


110 


11 


10101 


134.5 


9 


10110 


150 


10 


10111 


300 


10 


11000 


600 


10 


11001 


1200 


10 


nolo 


1200 


6 


11011 


1800 


10 


11100 


2400 


10 


11101 


3600 


10 


11110 


4900 


10 


11111 


9600 


10 
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Interrogate Codes and Formats 



Interrogate 


Al [8:9] 


AC [«:5] 


TY 


000 FIP TY [4:5] 


10000 


C2 


C2 [8:9] 


U001 


BC/BI 


00 BC [2:3] Bl [i-.ll] 


10010 


SC/SA 


00 C110 C100 SC [1:2] SA [2:3] 


1001 1 


CT/BT 


CT [1:2] BT [6:7] 


10100 


CI 


CI [9:9] 


10101 


IR 


IR [8:9] 


1 bl 10 


HR 


00 MR [6:7] 


10111 


C2 clear** 


C2 [8:9] 


11001 


BC/BI 
control* 


00 BC [2:2] 1 Bl [3:4] 


11010 


OR 


000 OR [5:6] 


11111 



a - C2 occupied (zero before interrogate) 

b ■ 1R9 (zero before Interrogate) 

* This interrogate is Identical to the BC/BI Interrogate except 
that BCO Is set to one forcing a BC/BI interrupt condition 
for the software. 
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Data Formats 

EBCDIC CODED DATA (CHARACTER) 

8 7 6 5 <t 3 2 



Bits 8 

7 -> [7:8] 



=■ Parity bit. 
- Data bits. 



Bit designation. 
7 I DC Field of CIR 



USASCII CODED DATA (CHARACTER) 

8 7 6 5 k 3 



p 




7 


6 


5 


1. 


3 


2 


1 


Bits 8 


Parity bit. 








6 => 





Da 


a bit 


5. 











Bit designation. 
DC Field of CIR 



BCL CODED DATA (CHARACTER) 

8 7 6 5*3 



Parity bit. 



Bit designation. 



1 DC Field of CIR 



BAUDOT CODED DATA (CHARACTER) 

8 7 6 5 4 3 2 



Bits 5 
h -> o 



Shift bit. 
Data bits. 



Bit designation. 



1 DC Field of CIR 
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PTT CODE/6 CODED DATA (CHARACTER) 

8 7 6 5 * 3 2 1 



Bits 8 - Parity bit. 
5 -> - Data bits. 

XS-3 CODED DATA (CHARACTER) 

8 7 6 5 •> 3 



Bit designation. 



C B A 8 h 2 



Bit designation. 



f> 6 5*32 



Bits 8 - Parity bit. 
5 -> - Data bits. 

BURROUGHS NUMERIC CODED DATA (CHARACTER) 

8 7 6 S "t 3 2 I OBIt designation. 



8 k 2 
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Communication Line Character Formats 

SERIAL-BY-BIT CHARACTER FORMATS 

START-STOP 6 UNIT CHARACTER. Transmission speed is 1200 bits per 
second . 



Stop 



START-STOP 7.5 UNIT CHARACTER. Transmission speeds of 1*5-5, 56.9 and 
75 bits per second. 



5 i Stop} | Start 



START-STOP 9 UNIT CHARACTER. Transmission speed of 13^.5 bits per 
second. 



Stop | Start | B |a| 8 | h | 2 | 1 | C j Stop 



START-STOP 10 UNIT CHARACTER. Transmission speeds of 150, 300, 600, 
1200, 1800, 2^00, 3600, 1*800, and 96OO bits per second. 



START-STOP 11 UNIT CHARACTER. Transmission speeds of 110 bits per 
second . 



SYNC PATTERN 9 BIT CHARACTER. Transmission speeds of 2000, 2^00, 4800, 
and 96OO bits per second. 

End of sync pattern one character 

~0~ j 1 j I I I 1 I j j ! I 

! j 17 rii 5 nn 3 rr i i j r p~i7 [tl^, 

SYNC PATTERN EIGHT-BIT CHARACTERS. Transmission speeds of 2000, 2*t00, 
4800, and 9600 bits per second. 



~0~[l [ I I 



End of sync pattern 



one character 



llJ^Ll*l2J r ll-lli T bL 
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SYNC PATTERN SEVEN-BIT CHARACTER. Transmission speeds of 2000, 
2*00, WOO, and 9(00 bits par second. 

i|o|i|o |i!)| q;i|2 W]» [a~ |» IP [ 71 2 U 
PARAUEL-BY-BIT CHARACTER FORMATS. 



DIALING H6IT BITS (OUTPUT). Transmission spaed Is controlled by 
the Automatic Calling unit. 



Number Bit I 
Number Bit 2 
Number Bit <> 
er Bit 8 



TOUCH TONE CHARACTER <i BITS (INPUT). Transmission speed Is a 
maximum of 14 Input characters per second. 



Bit 1 
Bit 2 



Bit 3 

Bit H 
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Comparison Register Flip-Flop Designations 



Bit 
Position 


Fl ip-Flop 
Designation 


Special Function 





116 (CFO) 


Carry fl ip-f lop. Controlled by 
the carry/borrow signal from the 
arithmetic unit (when it is used). 
Cleared when a branch occurs or by 

a Shift MA. 


1 


M7 (CFI) 


Zero-result flip-flop. Controlled 
by the result * zero signal from 
the arithmetic unit (when it Is 
used). Cleared when a branch 
occurs or by a Shift HA. 


2 


M8 


Internal Carry flip-flop. Used in 
place of 116 (CFO) during the IA + 
ISA addition preceding a MM fetch 
and also during a Halfword Add or 
Subtract. Otherwise zero. 


3 


119 


Fault Control flip-flop. Set when 
the special fault instruction is 
executed. If 1 19 = 1, the fault 
Interrupt action is modified. 


4 


120 


IA Counted flip-flop. Set when 
the address is counted up normally; 
otherwise cleared when the Instruc- 
tion is completed. 


5 


121 


A1 parity bit. Controlled by the 
A18 signal from the cluster inter- 
face and by the Parity instruction. 


6 


122 


MM Interlock flip-flop. Must be 
zero, (if a MM access is separa- 
tely buffered, 122 - 1 defeats the 
"wait" which occurs when the MA or 
W register is addressed before the 
access is completed). 


7 


123 


Main System Attention Needed f 1 lp- 
flop. Set by the scan-out of Set 
Attention Needed. Cleared when it 
causes a branch in the instruction* 
which explicitly test it. 
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COMPARE BITS (CF1 AND CFO) CONDITIONAL RESULTS 



CFI 


CFO 


Compare 
Condition 


Other 
S I gn 1 f 1 cance 








> 


Cleared state 





1 


< 


Carry or borrow 


1 
1 



1 




Zero result 

Carry and zero result 

(unlikely) 



CARRY FLIP-FLOP CHART 





CFO-0 


CFO-1 


CF1-0 


CFl-1 


IDLE 


N/A 


N/A 


N/A 


N/A 


AWI 


N/A 


N/A 


N/A 


N/A 


AWRR 


N/A 


N/A 


N/A 


N/A 


BKP 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


SHFT 


Cleared 


C 1 ea red 


Cleared 


Cleared 


HEYU 


N/A 


N/A 


N/A 


N/A 


KSKW 


N/A 


N/A 


N/A 


N/A 


HSKR 


N/A 


N/A 


N/A 


N/A 


ARWN 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


ARIN 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


OBYZ 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


DBYN 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


BRAN 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


SOTO 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


GOX 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 


GOI 


Branch Cleared 


Branch Cleared 


Branch Cleared 


Branch Cleared 
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Carry Flip-Flop Chart (Cont) 





CFO-0 


CF0=1 


CF1-0 


CF1 = 1 


HOVE 


N/A 


N/A 


N/A 


N/A 


LHRO 


N/A 


N/A 


N/A 


N/A 


LMRI 


N/A 


N/A 


N/A 


N/A 


LMWO 


N/A 


N/A 


N/A 


N/A 


LMWI 


N/A 


N/A 


N/A 


N/A 


SHRD 


N/A 


N/A 


N/A 


N/A 


SMWD 


N/A 


N/A 


N/A 


N/A 


MMR 


N/A 


N/A 


N/A 


N/A 


MKwU 


N/A 


N/A 


N/A 


N/A 


MMWR 


N/A 


N/A 


N/A 


N/A 


MMWP 


N/A 


N/A 


N/A 


N/A 


MWRP 


N/A 


N/A 


N/A 


N/A 


HAD 


No Carry 


Carry 


Nonzero Result 


Zero Result 


HADB 


No Carry 


Carry 


Nonzero Result 


Zero Result 


HSB 


No Carry 


Carry 


Nonzero Result 


Zero Result 


HSBB 


No Carry 


Carry 


Nonzero Result 


Zero Result 


TRAN 


N/A 


N/A 


N/A 


N/A 


PARY 


Cleared 


Cleared 


Parity Error 


Good Parity 


ADD 


No Carry 


Carry 


Nonzero Result 


Zero Result 


ADDB 


No Carry 


Carry 


Nonzero Result 


Zero Result 


ADDC 


No Carry 


Carry 


Nonzero Result 


Zero Result 


SUB 


No Borrow 


Borrow 


Nonzero Result 


Zero Result 


SUBB 


No Borrow 


Borrow 


Nonzero Result 


Zero Result 


SUBC 


No Borrow 


Borrow 


Nonzero Result 


Zero Result 


LAN 


Cleared 


Cleared 


Nonzero Result 


Zero Result 


LANB 


Cleared 


Cleared 


Nonzero Result 


Zero Result 
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Carry Flip-Flop Chart (Cont) 





CFO-0 


CFO-1 


CF1- 


■0 


CF 


-1 


LANC 


Cleared 


Cleared 


Nonzero 


Result 


Zero 


Result 


LAOM 


Cleared 


Cleared 


Nonzero 


Result 


Zero 


Result 


LOR 


C 1 ea red 


Cleared 


Nonzero 


Result 


Zero 


Result 


LORB 


Cleared 


C 1 eared .. 


Nonzero 


Result 


Zero 


Result 


LORC 


Cleared 


Cleared 


Nonzero 


Result 


Zero 


Result 


LEO 


Cleared 


Cleared 


Nonzero 


Result 


Zero 


Result 


LEOB 


Cleared 


Cleared 


Nonzero 


Result 


Zero 


Result 


LEOC 


Cleared 


Cleared 


Nonzero 


Result 


Zero 


Result 
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MAINTENANCE INFORMATION 

SYSTEM 

ON-LINE MAINTENANCE AND TEST (MAT) LANGUAGE 

The B 6700 on-line maintenance system was developed to enable mainte- 
nance and test (CONFIDENCE/DIAGNOSTIC) routines to be performed on the 
units within the B 6700 system while the system remained on line. Two 
facilities are incorporated within the on-line maintenance module of the 
B 6700 Master Control Program to accomplish this objective: 

a. a Maintenance And Test language "compiler," which allows the 
field engineer to exercise the unit(s) in order to perform 
various adjustments, alignments, and trouble analysis tests, 
and 

b. a set of fixed, built-in test routines (confidence tests) which 
establish that the disk file and magnetic tape units are oper- 
ational and functioning properly. 

The purpose of the Maintenance And Test (MAT) language is to provide 
a field engineer with an easy method of communi eating with the on-line 
maintenance module, a tool embedded in the B 67OO MCP. The MAT language 
is a programming language similar to other source languages in that it 
is introduced into the computer as data for a "compiler" which subse- 
quently produces executable program object code. The compiler checks 
the synt'ax of the input statements and produces a pseudo-machine-language 
code "program" if no syntax errors are detected. This program is then 
"executed" by the computer. 

The present discussion provides an example of an input card deck bearing 
MAT language instructions, an example of MAT instruction input from the 
input display device, a reference listing of the valid syntax for in- 
structions written in this language, and an index of MAT metalinguistic 
variables . 



SAMPLE CARD INPUT DECK 



(< 



f<\> END (?) 

[^VERIFY DISK DK32 (SEGMENT 20000 FOR 5, SELECT ALL) (fi) 

l> SCR; EBCDIC MATLING0 (a) 



(A) is an MCP control card which calls the system confidence 
routines and MAT compiler and specifies that the following 
card(s) carry MAT instructions punched in EBCDIC format. <l> 
represents an invalid character punched In column 1. 



(B) is an example of a card bearing a MAT instruct 

(C) indicates an end of the input card deck. 



ion . 
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INPUT FROM INPUT DISPLAY UNIT 

When the input display unit is used as the initiation device, the user 
must begin the input with "SCR", followed by the MAT source program 
declarations and/or statements. The Input must be ended with the ETX 
("End of Text") character. 

For example: 

SCR STATUS MT2 (ETX) 

SYNTAX FOR MAT LANGUAGE 

Two listings are provided In logical order of the complete syntax for 
the MAT language. The first listing Is an Index of MAT metalinguistic 
variables arranged in alphabetical order with references to the line 
number where each variable Is defined in the syntax for the language 
which Is the second listing. 
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INDEX OF MAT METALINGUISTIC VARIABLES 

The following is a listing In alphabetic order of the metalinguistic 
variables defined in the following list of syntactic definitions. The 
number to the left of each variable in the present list Is the line 
number of the definition of that variable in the following list. 



LINE 
NUMBER 



ITEM 



159 obsolute disk address> 

97 <adding operator> 

kO ollowable range> 

7k <area length> 

83 <backspace statement> 



63 
29 
85 
12 
147 

73 
"76 
36 
21 
41 

42 
139 
195 
132 
107 

84 
43 
130 
104 
75 

55 
30 
49 



6 
ISA 
11 
80 
125 



<basic I/O statement> 
<basic statement> 
<beginning disk address> 
<buffer declaration> 
<buffer modIfier> 

<buffer offset> 
<buffer part> 
<buffer slze> 
<buffer specs> 
<buffer statement> 

<call statement> 
<channel modifier> 
<character> 
<check modifier> 
<check modifier list> 

<check statement> 
<comment statement> 
<compare error action> 
<compare error action list> 
< compare error disposition> 

< compare statement> 
<compound statement> 
<compound tal 1> 
<condi tional statement> 
<declaration> 

<declarations> 

<density modlfier> 

<dlglt> 

<di rectIon> 

<disk address part> 



LINE 




NUMBER 


ITEM 


181 


<disk test> 


161 


<disk test list> 


188 


<disk test raodifier> 


186 


<dlsk test modifier list: 


100 


<disk test parameters> 


126 


<disk test part> 


190 


<disk test trace option> 


81 


<di splay i tem> 


62 


<display item list> 


44 


'display statement> 


32 


<do statement> 


77 


<dump data format> 


56 


<dump statement> 


51 


<else part> 


4 


<empty> 


180 


<ending disk address> 


85 


<erase statement> 


165 


<field wldth> 


13 


<f i le declaration 


23 


<f i le hame> 


22 


<fill part> 


57 


<fill statement> 


33 


<for statement> 


37 


<frame size> 


148 


<framesize modifier> 


192 


<hex digit> 


191 


<hex string> 


124 


<l/0 error action> 


96 


<l/0 error action llst> 


65 


<l/0 error disposition 


95 


<l/0 modif ier> 


64 


<l/0 modifier 1 ist> 


45 


<l/0 statement> 


20 


<identif Ier> 


31 


<if statement> 
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LINE 


NUMBER 


ITEM 


NUMBER 


79 


< increments 


113 


108 


<l01ength modifier> 


169 


133 


<(01ength units> 


138 


13 


<iteration statement> 


87 


58 


<key statement> 


50 


155 


<leader modifier> 


70 


35 


<letter> 


160 


98 


<logical operator> 


106 


3 


<MAT program> 


164 


1*9 


<memory protect modifiers 


151 


8 


<number> 


88 


194 


<octal digit> 


78 


193 


<octal string> 


59 


66 


<operational results> 


60 


5 


<output device> 


1 


2 


<output part> 


179 


115 


<paper motion> 


178 


156 


<parity modifier> 


157 


86 


<path statement> 




72 


<pattern> 


82 


129 


<pattern element> 


46 


54 


<pattern identifier> 


61 


103 


<pattern 1 ist> 


131 


150 


<pattern modifier> 


89 


53 


<pattern part> 


105 


71 


<pattern size> 


170 


38 


<pattern source> 


90 


52 


<primary> 


140 


28 


<range speci f icat ion> 


158 


109 


<read CR> 


122 


13^t 


<read CR modifier list> 


10 


110 


<read 0K> 


7 


166 


<read DK mod if ier> 


91 


135 


<read DK modifier list> 


196 


111 


<read MT> 


25 


167 


<read HT modifier> 


14 


136 


<read MT modifier list> 


24 


112 


<read PR> 


152 


168 


<read PR modifier> 


177 


137 


<read PR modifier list> 


162 



ITEM 

<read SC> 

<read SC modtfier> 
<read SC modifier list> 
<read statement> 
<relat ion> 

< re 1 a t i ona 1 ope ra to r > 
■relative disk address> 
<repeat count> 
<repeat part> 
<resul t modif Ier> 

< rewind statement> 
<ripple direct ion> 
<ripple statement 
<rotate statement> 
<SCR message> 

<segment address> 
<segment type> 
<segment type/address 

modif ier> 
<separator> 

<set statement> 
<shift statement> 
<single space> 
<skip statement> 
<space> 

<space amount> 
<space statement> 
<spacing modifier> 
<stacker modifier> 
<standard 1/0 modifier> 

<statement> 
<statements> 
<status statement> 
<str ing> 
<subroutine body> 

subroutine declaration> 
<subroutine identi f ier> 
<tag modifier> 
<tag part> 
<tape test> 



PRINTED IN U.S. AMERICA 



BURROUGHS - B 6700 HANDBOOK 



8-5 



SYSTEM 



LINE 




NUMBER 


ITEM 


127 


<tape test Iist> 


187 


<tape test modifiers 


183 


<tape test modifier list> 


102 


<tape test parameters> 


189 


<tape test trace optlon> 


182 


<test number> 


92 


<test statement> 


163 


<testape modif!er> 


128 


<testape modifier list> 


184 


<testape trace option> 


69 


<time units> 


153 


<translate modlfier> 


17 


<uncondi t lonal statement> 


123 


<unlque I/O modlfier> 


15 


<unit declaration> 



26 <unit designator> 
39 <unit mnemonic> 

99 <unit or file specifier> 

101 <unit specifier^ 

16 <variable declaration> 

27 <varlable identifier 

67 <verify disk statement> 
47 <verify statement> 

68 <verify tape statement> 
1 14 <wait part> 



LINE 




NUMBER 


ITEM 


48 


<walt statement? 


34 


<wh! le statement> 


116 


<write CP> 


171 


<write CP modifier> 


141 


<wrlte CP modifier list: 



117 <write DK> 

172 <write DK modlfler> 

142 <wrlte DK modifier Iist> 

118 <wrlte LP> 

173 <write LP modlfler> 

143 <wrlte LP modifier llst> 

119 <wrtte MT> 

1 7^f <write MT modif!er> 

144 <write MT modifier list> 

120 <wrlte PP> 

175 <write PP modifier> 

145 <wrlte PP modifier 1 ist> 

121 <wrlte SC> 

176 <write SC modifier> 

146 <write SC modifier IIst> 

93 <write statement> 

94 <write tapemark statement> 



MAT LANGUAGE SYNTAX 

The following Is the complete syntax for the HAT language. A reference 
line number Is provided to the left of each syntactical formula for cross- 
reference from the alphabetical Index of metalinguistic variables and 
within the listing. The number(s) to the right of each syntactical 
formula Is (are) the reference line number(s) corresponding to the de- 
flnltlon(s) of the various Items In the formula. 
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<SCR message> : :- SCR <output part> <MAT program> 

<output part> : := <empty> | 

OUTPUT ON <output device>; 

<MAT program> : :■* <declarations> ;<statements> 

<empty> : :» {the null string of symbols} 

<output devlce> : :■ LP <number> \ 
SC <number> 

<declarations> : := <declarat ion> | 

<dedarat ions> ;<declaration> 



<statements> 



<statement> | 

< s ta temen t s> ; < s ta t emen t> 



<number> ::- <digtt> | 

<number> <dlgit> 

<declaration> : := <empty>| 

<buffer declaratlon> | 
<f 1 le declaration j 
<subroutine declaration | 
<unit declaration | 
<varlable declaration> j 

<statement> : := <uncondi tional statement> | 
<conditional statement> | 
<iteration statement> 

<dlgit> ::= 0|l|2|3h|5|6|7|8|9 

<buffer declaratlon> : := BUFFER <ldentlfier> 
<fill part> 



1 <buffer specs> 



10 
7 



it 
12 

13 
lit 

15 
16 

17 
18 
19 



20 21 
22 



13 <file declaration : := FILE < Identlf ler> - <file name> 

1 /» subroutine declaration> : := SUBROUTINE subroutine ldentifier>; 
<subroutine body> 

15 <unlt declaration> : := UNIT <identifier> = <unit designator> 

16 <varlable declaratlon> : :- VARIABLE <variable identlf ler> 

<range specif icat!on> 

17 <uncondl tlonal statement> : :- <basic statement> j 

<compound statement> 

18 <conditlonal statement> : :- <lf statement> 

19 <iteratlon statement> ::- <do statement> | 

<for statement> | 
<whl le statement> 

20 <identlfier> ::-<letter>| 

<ldentifler> <letter> 



21 <buffer specs> 

22 <fill part> : : 



: ;<b <buffer size> <frame s!ze> 

<empty> | 

, FILL <pattern source> 



23 <file name> : :- "BADDISK/ . . ." 

2k <subroutine Identlf ier> : :- <identifier> 

25 <subroutlne body> : :- <statement> 

26 <unlt designator :: = <unlt mnemonlc> <number> 

27 <varlable identifier> ::= <ldentlfler> 



2k 
25 



27 
28 



29 
30 



32 
33 
3* 

35 
20 



it 
38 



20 
10 

39 8 
20 



35 
37 



<range specif Icatlon> : :- <empty> [ 

, RANGE - ollowable range? 



29 <baslc statement? 



30 
31 
32 
33 
3* 
35 



37 



38 



<compound statements 



' <buffer statements [ 
<call statements | 
<comment statements | 
<display statement> | 
<l/0 statement \ 
<set statements j 
^verify statements [ 
<watt statement* j 

BEGIN <compound tails 



<!f statements ; 
<do statements : 
<for statements 



- IF <relatlon> THEN <statement> <else part> 
« 00 <statement> UNTIL <relation> 
:■ FOR <prlmary> DO <statements 



<while statements ::» WHILE <relat!on> DO <statement> 

<letters : :- aIb!c|dIeIfIgIh| I | j[k|l|h|n|o|p|qJr| 

S|T|U|V|W|X|Y|Z 

<buffer sizes ::« <number> CHARACTERS | 
<number> WORDS 

<frame sizes ::» <empty> | 
IN BCL j 
IN EBCDIC 

<pattern sources : : - WITH PATTERN <pattern parts | 

USING PATTERN <pattern Identifiers 



4 




40 




41 




42 




43 




44 




45 




46 




47 




48 




49 




50 


10 


10 


50 


52 


10 


50 


10 



53 
54 



• 39 <unlt mnemonic? : :- CP | CR | DK) LP | HT | PP | PR | SC 



42 

43 

44 

45 

46 
47 

48 
49 



- <number> THRU <number> | 
FILE <ldentifier> 

:■= <COMPARE statement;* | 
<DUMP statement* j 
<FILL statement>| 
<KEY statement | 
<RIPPLE stat«nent>i 
<ROTATE statement>| 
<SHIFT statement 

CALL subroutine Identifier* 

::- COMMENT 

{any sequence of EBCDIC 
characters excluding semi- 
colon and ETX} 



<dlsplay statement : := DISPLAY ( <display item list> ) 



<al lowable range> 
<buffer statement> 



<call statement> : :■■ 
<comment statement> 



I/O statement 



:= <basic I/O statement> <l/0 modifier list> 
<l/0 error dlsposition> 



<set statement> ::= SET <variable identif ier> - <operational results> 

<verify statement> : :- <verify disk statement> | 
<verify tape statement> 

<wait statement> : :- WAIT <primary> <tlme unlts> 

<compound tai 1> : :- <statement> END | 

<statement> ; <compound tail> 

<relatton> ::« <primary> <relational operator> <primary> 



55 
56 
57 
58 
59 
60 
61 



63 
65 


64 


27 


66 


67 
68 





52 69 



10 
10 



<e1se part* : :■ <empty> | 

ELSE statement 

<prlmary* : :» <number> 

<varlable Identlf1er>| 
HEX "<hex str!ng>" | 
OCT "<octal strlng>"| 
HIGHRANGEOF ( <varlable Identifier )| 
LOWRANGEOF ( <varfable Identifier ) | 
CURRENTTIME 

<pattern part> : :- <pattern Identlfler> <pattern slze> <pattern> 

<pattern Identlfler> ::- <empty*| 

<Identif Ier> 

<compare statement ::■ COMPARE BUFFER identifier* <buffer offset> TO 
BUFFER <ldentlfier> <buffer offset> 
<area length> <frame slze> 
<compare error disposition* 

<dump statement> ::- DUMP BUFFER <ldentlfler> <buffer part> 
<dump data fortnat> 



<fill statement* 



FILL BUFFER <ldentlfler> <pattern source* 



58 <key statement* ::- KEY BUFFER -^Identifier* CHARACTER <prlmary* FOR 
<primary> WITH <prlmary* 



<rlpp1e statement* 



ripple buffer <ldentlfler> <buffer part* 
<rlpple direction* increment* 

60 <rotate statement* : :■ ROTATE BUFFER identifier* <buffer part* 
<d!rection> <lncrement* 



k 
10 

8 
27 

191 
193 
27 
27 



5k 71 72 



h 




20 




20 


73 


20 


73 


7* 


37 


75 




20 


76 


77 





20 38 



20 
52 


52 

52 


20 
78 


76 
79 


20 
80 


76 
79 



61 <shlft statements ::= SHIFT BUFFER <ldentifier> <buffer part> 

<directlon> <increment> 

62 <display item list> ::»<display i tem> j 

<disp)ay item llst> <separator> 
<dlsplay item> 



> 63 <basic I/O statements 



6U <l/0 modifier Ust> 



:= <backspace statement>| 
<check statement>l 
<erase statement>j 
<path statements- 1 
<read statement>| 
< rewind statement> | 
<sk!p statement>| 
<space statement>| 
<statu5 statement>| 
<test statement>| 
<wrlte statement>| 
<wrlte tapemark statement> 

<empty>| 

<i/0 modifier>| 

<|/0 modifier list> <separator>| 

<!/0 modif ier> 



<l/0 error disposition> : :■ <empty>| 

OH ERROR { <l/0 error action Hst> ) 



<operatlonaI results> 



67 <verlfy disk statement 



: = <pnmary> J 

<primary> <addlng operator> <primary>| 
<prlmary> <logical operator> <primary> 

::- VERIFY DISK <unit or file specifier> 
( <disk test parameters> ) 



20 


76 


80 


79 


81 
62 


82 


81 




83 




84 




85 




86 




87 




88 




89 




90 




91 




92 




93 




94 




4 




95 




64 


82 


95 




4 




96 




52 




52 


97 52 


52 


98 52 


99 




100 





2 68 <verlfy tape statement* 



73 

7* 
75 

76 
77 
78 
79 



VERIFY TAPE <unlt specified 
( <tape test parameters> ) 



69 <time unlts> : :- SECONDS|HILLISECONDS 

70 <relatlonal operator* ::■ *|<|- 

71 <pattern slze> : :■ <number> 
72 



< pattern* 



<empty> | 

( <pattern 1 lst> ) 



<buffer offset* : :■ <empty>| 

CHARACTER <prlmary* 



<area length* 



<enpty*j 

FOR < primary* 



<compare error disposition* : :- <empty*| 
ON ERROR 
( <compare error action list* ) 

<buffer part* : :- <buffer offset* <area length* 

<dump data format* : :- IN HEX | I N OCTAL 

<rlpple direction* : :- MINUs|fLUS 

< Increment* : :■ <empty> I 
<nutnber> I 
+ < number* | 
- < number* 



101 
102 



103 

4 
52 

52 
1) 

I Oil 
73 



7* 



o 80 <dlrectlon> : :- LEFT|RIGHT 



<d I splay Item> 



8I| 

85 

86 
87 



■■ <primary>| 
" <string> " 



82 <separator> : :- <space>j, 

83 <backspace statement> : :■ BACKSPACE <unit specifiers <repeat count> 

<l/0 error d!sposltion> 



<check statement> 



<erase statements 



CHECK <unlt or file specifier 

<check modifier 1 1 s t> <)/0 error dispos!tion> 



ERASE <unit specifler> <l/0 length modifier> 
<l/0 modifier 1 1 s t> <l/0 error dispositions 



<path statement> : :- PATH <unit or file spec!fler> 

<read statement> ::■ <read CR> ' 
<read DK>I 
<read MT> I 
<read PR>| 
<read SC 

<rewind statement> : :■ REWIND <un(t specifier> <wait part> 



89 <skip statement> 



SKIP <unit specifler> <paper motion> 
<l/0 error dispositions 



90 <space statements : :- SPACE <unlt specifiers <repeat counts 

<l/0 error dispositions 

91 <status statements ;:« STATUS <unit specifiers 

92 <test statements ::- TEST <unit specifiers 



52 
196 



101 
65 


106 


99 
107 


65 


101 
64 


108 
65 



109 
110 
111 
112 
113 




101 


114 


101 
65 


115 


101 
65 


106 


101 




101 





93 <wrtte statement> : :- <wrlte CP>] 
<write DK> I 
<wrlte LP> I 
<wrlte HT>I 
<wrlte Pp> | 
<wrlte SC> 



94 <write tapemark statement 

95 <l/0 modlfler> 



' WRITE <unlt speclf!er> TAPEMARK 
<l/0 error dlspos!tIon> 



standard I/O modlfler>| 
<unlque I/O mod If ler> 

96 <l/0 error action llst> ::- <l/0 error actlon>| 

<l/0 error action list> <separator> 
<l/0 error actlon> 

97 <addlng operator> ::» +|- 

98 <loglca) operator> : :■ AND|0R 

99 <unlt or file specified ::- <unlt speclfler>| 

FILE <ldentifler> 



100 <dlsk test parameters: 

101 <unit speclfier> 



' <disk address part> <d!sk test part> 

<unlt deslgnator>| 
UNIT <ldentifler> 



102 <tape test parameters> ::- SELECT <tape test llst>| 

TESTAPE <testape modifier l!st> 



o 103 <pattern llst> 



<pattern element>| 

<pattern llst> <separator> <pattern element> 



116 
117 
118 
119 
120 
121 

101 
65 

122 
123 

124 

96 

124 



101 
20 



125 126 



26 
20 



127 
128 



129 
103 82 



104 <compare error action list> 



i <compare error action>| 
<compare error action list> 
<separator> <compare error act!on> 



105 <space> : :- <slngle space>| 

<space> <single space> 



> 106 <repeat count> 



<prlmary> RECORDS 



107 <check modifier Hst> : := <check mod if Ier> | 

<check modifier list> <separator> 

<check modIf!er> 



108 <iolength modifier: 

109 <read CR: 



I0LENGTH = <primary> <iolength unlts> 



READ <untt specifier* <read CR modifier llst> 
<l/0 error d!sposition> 



110 <read DK> : := READ <unit or file specifier^ EBCDIC 

<read DK modifier list> <l/0 error dlspos!tion> 

111 <read MT> : :« READ <unlt speclfler> <read MT modifier list> 

<l/0 error disposition> 

112 <read PR> ::= READ <unlt specifier <read PR modifier llst> 

<l/0 error disposttion> 

113 <read SC> : :- READ <unit specifier EBCDIC <read SC modifier llst> 

<l/0 error disposition 

114 <walt part> : := <empty> | AND WAIT 

115 <paper motlon> : := <channel modifier>| 

<spaclng modifier> 



130 
104 
82 130 

131 

105 131 



132 

107 
132 


82 


52 


133 


101 
65 


13 1 . 


99 
135 


65 


101 
65 


136 


101 
65 


137 


101 
65 


138 



139 

140 



116 <wrlte CP> 

117 <wr1te DK> 

118 <wrlte LP> 

119 <wr1te MT> 

120 <wrlte PP> 

121 <wrtte SC> 

122 <standard I/O modlfler> 



WRITE <unlt specifier <wrlte CP modifier 11st> 
<l/0 error disposition 



WRITE <unlt or file specifier <wrlte DK modifier 1 f st> 
<l/0 error disposition 



WRITE <unit specifier <wrlte LP modifier 1lst> 
<l/0 error dlspos!tlon> 



WRITE <unit speclfler> <wrlte MT modifier 1lst> 
<l/0 error disposition> 



WRITE <unit specifier <write PP modifier llst> 
<l/0 error dlsposltion> 



WRITE <unlt specifier EBCDIC <wrlte SC modifier Hst> 
<l/0 error dispositlon> 



:- <buffer mod1fier>| 
<framesize modIfier>| 
<!oJength modifier>| 
<memory protect modlf Jer>| 
<pattern modlf 1er>| 
<result modif 1er>| 
<tag modifler>t 
<translate modlfier> 



123 <unJque I/O modlfler> 



<channel modlfier>| 
<dens1ty modif Ier>| 
<1eader modlf ler>l 
<parity modlf 1er>| 
<segment type/address> <modlfler>j 
<spaclng modif Ier> | 
<stacker modIfler> 



101 


141 


65 




99 


142 


65 




101 


143 


65 




101 


144 


65 




101 


145 


65 




101 


146 


65 




147 




148 




108 




149 




150 




151 




152 




153 




139 




154 




155 




l$6 




157 




140 




158 





2 124 <l/0 error actlon> 



125 <dlsk address part> 



126 <dlsk test part> 

127 <tope test 1 T st> 



- <cai ] statement? j 
CHECK LENGTH | 
MAST •» <prlmary>[ 
NO RESULT I 
NOISE] 
PRINT DATA I 
PRINT RESULT| 

SET <variable Identifier » R 
STOP 

:■ <empty>( 

<absolute disk address>| 
<relatlve disk address> 

■ SELECT <dlsk test llst> 

' <tape test>| 

<tape test llst> <tape test> 



128 <testape modifier Ilst> : := <empty> 

<testape mod!fIer> 

<testape modifier !ist> <separator> 

<testape modtfier> 



129 <pattern element? 



:- <repeat part> " <strlng> "| 

<repeat part> HEX " <hex string> " 

<repeat part? <variable identifier FOR 

<field wldth>l 

<fleld wldth> RIPPLE " <character> " 

<increment> | 

<repeat part> ( <pattern llst> ) 



130 <compare error actIon> 



<call statement? | 
PRINT DATA) 

SET <variable identifier? « RESULT| 
STOP 



52 



It 

159 

ISO 



162 

127 


162 


4 
163 




128 


82 


163 




164 




164 


151 


164 


27 


165 




165 


195 


79 




164 


103 



131 <slngle space> 



A single unit of blank horizontal spacing 



132 <check modifIer> ::- <segment type/address modlfier>] 
<result modlf!er> 



157 
151 



133 < I "LENGTH UNITS> 



■ charactersI 
segments i 

WORDS 



134 <read CR modifier llst> :: <standard 1/0 modlf!er> | 

<read CR modifier llst> <separator> 
<standard I/O modlfler> 



122 
13* 
122 



135 <read OK modifier list> 



<read DK modif Ier>] 

<read OK modifier 1 Is t> <separator> 
<read DK modif ier> 



166 
135 
166 



136 <read MT modifier llst> 



<read HT modlfler>| 

<read MT modifier llst> <separator> 
<read MT modlfler> 



167 
136 
167 



82 



137 <read PR modifier list> 



<read PR modif ier>| 

<read PR modifier list> <separator> 
<read PR modifter> 



168 
137 
168 



138 <read SC modifier list> : :- <read SC modifier*! 

<read SC modifier llst> <separator> 
<read SC modifier> 

139 <channel modif ler> : :- CHANNEL <primary> 

140 <spaclng modif ier> : :■ <space amount> SPACE 

141 <write CP modifier Hst> ::- <wrlte CP modlfler>| 

<wrlte CP modifier llst> <separator> 
<wrlte CP modifler> 



169 
138 
169 
52 



171 
141 
171 



142 <wrfte DK modifier 1ist> 



m 



H7 
148 



<write LP modifier 1 !st> 



144 <wrlte HT modifier 1ist> 



145 <write PP modifier list> 



146 <wrlte SC modifier llst> 



<write DK modlf ler>| 

<write DK modifier list> <separator> 

<write DK modif ier> 

<write LP modlf ier>| 

<write LP modifier llst> <separator> 

<write LP modifier> 

<wrlte MT modif ier>| 

<wrlte MT modifier list> <separator> 

<wri te MT modif ier> 

<wrlte PP modif Ier>| 

<wrlte PP modifier list> <separator> 

<write PP modifier> 

<write SC modifier>| 

<write SC modifier list> <separator> 

<write SC modif ier> 



<buffer modifier> 



<framesize modif ier> 



FROM BUFFER < ldentlf ier> | 
INTO BUFFER <identifler> 

:: = BINARY | 

bcl| 

EBCDIC 



172 
142 

172 


82 


173 
143 

173 


82 


174 

144 
174 


82 


175 
145 
175 


82 


176 
146 
176 


82 


20 
20 





149 <memory protect modif ier> : :■* MEMORY PROTECT 

150 <pattern modlf ier> : :- <pattern source> 

151 <result modif !er> : :- SET <var!able identified - RESULT 

152 <tag modif Ier> : :- SET <tag part> TAG 

153 translate modifler> : := BINARY| 

TRANSLATE 



27 
177 



15* <denslty modtfIer> : :- DENSITY - <prlmary> 

155 <leader modifier : :- LEADER 

156 <parlty modlfler> ::- EVEN PARITY| 

ODD PARITY 

157 <segment type/address mod!fier> : :■ <segment typo <segment address> 

158 <stacker modified : :- STACKER - <prlmary> 

159 <absolut« disk address> : :■ SEGMENT <prtmary> <endlng disk address> 

160 <relatlve disk addras5> ::- OFFSET <prlmary> <area 1ength> 

161 <dlsk test llst> ::- <dlsk test>j 

<dlsk test llst> <disk test> 

162 <tape test> ::- ALL| 

ALL except <test number>| 

TEST <test number> <tape test modifier llst> 



163 <testape modtfIer> 

164 < repeat part> : :■ • 



IGNORE J HON I TOR I 

TRACE <testape trace optIon> 



<empty> f 
<number> 



165 <fleld wldth> ::- <empty>| 
<number> 



166 <read DK modifler> 



• <standard I/O modlf ler>| 
<segment type/address modlfler> 



178 


179 


52 




52 


180 


52 


7* 


1SI 
161 


181 


182 
182 


183 


ISA 




<i 





122 

157 



167 <read MT modIfier> : :« <standard I/O modlf ler>| 

<denslty modlf Ier>| 
<parlty modlf Ier> 

168 <read PR modlf ler> : :■ <standard I/O modlf Ier>| 

< channel modlf ter> 

169 <read SC modlf Ier> : :- otandard I/O modlf ier> 

170 <space amount> : :- DOUBLE | NO | SINGLE 

171 <wrlte CP modlf!er> ::-<standard 1/0 modlf ler> | 

<stacker modIf!er> 



172 <wrlte OK modlfier> 

173 <wrlte LP modlfler> 



> <standard I/O mod!fIer>| 
<segment type/address modlfIer> 

i <standard I/O modlfier>| 
<channel modifier>| 
<spaclng modtfier> 



174 <wrtte MT modlf lcr> : :- <standard I/O modifier>| 
<density modifier>J 
< parity modif ter> 



175 <wrlte PP modifier* 



■ <standard I/O mod[f!er>| 
<channel modlfler>| 
< leader modlf!er> 



176 <wrlte SC modlf ier> : :- <standard I/O modlf ler> 

177 <tag part> ::- CODE | DOUBLE | SINGLE [TRANSFER 

178 <segment type> : :- MAINTENANCE! SEGMENT| SEGMENT 

179 <segment address> : :- <beglnning disk address> <area length> 



122 
154 
156 

122 
139 



122 
158 

122 
157 

122 
139 
140 

122 
15* 
156 

122 
139 
155 



185 184 



180 <endlng disk address> 



TOR <prlmary>| 
THRU <prlmary> 



181 <dlsk t«st> ::- ALL| 

ALL EXCEPT <test number* | 

TEST <te$t number> <disk test modifier llst> 



52 

52 



182 

182 186 



182 <test number> ::- <number> 

183 <tape test modifier ltst> : 



• <empty>| 
<tape test modifler>| 
<tape test modifier llst> <separator> 
<tape test modlf Ier> 



184 <testape trace optlor» ::- READ | WRITE | ERRORS | ALL 

185 <beglnnlng disk address> : :- <prlmary>| 

OFFSET <primary> 



186 <dlsk test modifier llst> 



187 <tape test modlf ler> 



188 <dlsk test modlf ler> 



' <empty> | 
<dlsk test modlf!er>| 
<dlsk test modifier llst> <separator> 
<dlsk test modlf ler> 

i monitor|no|noise|print data|print result| 

REPEAT <number> TIMES| 

TRACE <tape test trace optlon> 

■ nonitor|no|noise|print data|print result| 

REPEAT <number> TIMES[ 

TRACE <dlsk test trace optlon> 



189 <tape test trace optlon> : :- READ|WRITE|ERRORS|ALL 
ISO <dlsk test trace optlon> ::- REA0|WRITE|ERR0RS|ALL 



14 

187 

183 82 
187 



52 
52 

k 

188 

186 82 
188 



189 



190 



191 <hex strlng> : :» <hex dig 1 1> | <hex strlng> <hex dtglt> 

192 <hex dlgtt> ::- 0|l |2|3|l||5|6|7|8|s|A|B|c|D|E|F 

193 <octal strlng> : :» <octal diglt> | <octal string> <octal dtg 1 1> 

194 <octal dlglt> : :- 0| 1 1 2 1 3 1 4 1 5 1 6 1 7 

195 <character> ::• {any CONRAC character except the ETXJ 

196 <strlng> ::- {any series of EBCDIC characters excluding quote mark and 

and ETX) 



191 192 



193 19* 



O 

c 
o 
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SYSTEM 



MEMORY AND SCAN BUS TEST POINTS 

NOTE 
All test points are located on backplane of cable driver cards. 





Add res* 


Information 


Information 


Info. 40 


thru $1 




Backplane 
Pins 


th 


ru 19 


thru 19 


20 thru 39 


And Mm. 


Control 


Scan Control 


X 


Y 


X 


Y 


X 


Y 


X 


Y 


X 


Y 


IX 






OOD 


10D 


200 


300 


400 


500 




HXBC 


OV 






OID 


110 


210 


31D 


410 








1U 






020 


I2D 


220 


320 


420 






EIMB 


OR 






030 


130 


230 


33D 


430 








IN 






040 


|4D 


240 


340 


440 


51D 




SIPL 


IB 






050 


150 


25D 


35D 


450 


HAOn 




SAOX 


ID 






06D 


160 


260 


36d 


46D 


HRY 




SRDY 


IF 






070 


170 


270 


370 


470 






MXSO 


1H 






080 


(80 


280 


38D 


480 


HAB 




EIMA 


1L 






09D 


190 


290 


390 


490 


HTE 




STEP 


IV 


I0« 


00R 


MR 


10R 


20R 


30R 


40R 


50R 






1W 


01R 


1IR 


01 R 


11R 


21R 


31R 


41R 


REQn 




SREQ 


IV 


02 R 


I2R 


02 R 


12R 


22R 


32R 


42R 








IT 


03R 


1JR 


03R 


13R 


23R 


33R 


43R 


WRC 




5WRL 


IK 


04R 


14R- 


04R 


1HR 


2\K 


3"»R 


Mm 


51R 




51 R 


IC 


05 R 


ISR 


05 R 


15R 


25R 


35R 


45R 








IE 


06R 


l6R 


06R 


I6R 


26R 


36R 


46R 








OH 


07R 


17* 


07* 


17R 


27R 


37* 


47* 


PRC 




MXSD 


OJ 


OSR 


l8R 


08R 


18R 


28R 


38R 


48R 




LOAX 




OM 


09R 


19* 


09* 


I9R 


29R 


39R 


49R 


ACP 


LSEL 


SAPL 


OL 
















MRS 






OX 


10/D 


00/0 


00/0 


10/D 


20/0 


30/0 


40/D 








ow 


01/0 


II/D 


01/D 


11/D 


21/0 


31/D 


41/0 






SREQ/ 


00 


02/ D 


12/D 


02/ D 


12/0 


22/D 


32/ D 


42/0 








OS 


03/ D 


13/D 


03/0 


13/0 


23/0 


33/0 


43/0 


WRC/ 




5URL/ 


IP 


04/0 


1VD 


04/0 


14/0 


24/D 


34/D 


44/0 








oc 


05/0 


15/0 


05/0 


15/0 


25/0 


35/D 


45/0 








0E 


06/0 


16/0 


06/0 


16/0 


26/ D 


36/0 


46/0 


MRY/ 




SRDY/ 


IC 


07/0 


17/0. 


07/ D 


17/0 


27/0 


37/ D 


47/0 


PRC/ 




MXSD/ 


U 


06/0 


18/D 


08/D 


18/D 


28/0 


38/0 


48/0 








IN 


09/0 


19/0 


09/0 


| 19/0 


29/ D 


39/0 


i 49/0 


1 


SAPL/ 



X - Upper half of card 
Y - Lowar half of card 
R - Raealvar (from bus) 
D - Drivar (to but) 
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SYSTEM 



SCAN BUS CARD LOCATIONS 











Information 


Unit 


Address 


Information 


Information 


k0 thru 51 






00 tKru 19 


20 thru 39 


and Control 


Processor 


AC014 


ACDC2 


AC0E2 


ACDG4 


Multiplexor 


DBDJ2 


DB0I3 


DBDI6 


DBDI9 


Data Comm 


FBDF2 


FBDE9 


FBDE6 


FBDE3 



MEMORY INTERFACE HUB CARD LOCATIONS 









Information 


Information 


Information 


Unit 


Hub 


Address 


00 thru 19 


20 thru 39 


kO thru 51 
and Control 


Memory 


A 


EADA5 


EA0C2 


EADD7 


EADFll 


Tester 


B 


EADA8 


EADC5 


EADE0 


EADF7 


(EAD- 


C 


EADB1 


EADC8 


EADE3 


EADG0 


bottom of 





EADB<l 


EADDI 


EADE6 


EA0G3 


card) 


E 


EA0B9 


EADD4 


EA0E9 


EADG6 


Memory 


A 


CBDB5 


CBDH8 


CB0F7 


CBDD6 


Cabinet 


B 


CBDB2 


CBDH5 


CBDFll 


CBDD3 


(CBD- 


C 


CBDA9 


CBDH2 


C8DFI 


CBDD0 


bottom of 





CBDA6 


CB0G9 


CB0E8 


CB0C7 


card) 


E 


CBDA3 


CBDG6 


CBDE5 


CBDCll 




F 


CBDA0 


CBDG3 


CBDE2 


CB0C1 


Multi- 


A 


0ABA5 


DABC2 


DABD7 


DABFA 


plexor 


B 


0ABA8 


DABC5 


DABEO 


0ABF7 


(OAB-top 


C 


DABB1 


DABC8 


0ABEJ 


DABGO 


of card) 





DABB* 


DABDI 


DABE6 


DABG3 




E 


DABB9 


OABDIl 


DABE9 


0ABG6 


'Processor 


A 


AC0G7 


AC0A5 


ACDC7 


AC0E9 


(ACD-top 


B 


AC0H0 


ACDA8 


ACDD0 


ACDF2 


of card) 


C 


ACDH5 


ACOBI 


ACD03 


ACDF5 




D 


ACDH8 


ACDBll 


ACDDb 


AC0F8 




E 


ACDI1 


ACDB9 


ACDD9 


ACDGi 


M0L 


A 


000F0 


Not Used 


DD0E>l 


D00E1 


(DDD= 












bottom of 












card) 
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PROCESSOR 



PROCESSOR 

BACKPLANE CLOCK TEST POINTS 



Signal 

CLKA.A01 
CLKA.A02 
CLKA.A05 
CLKA.A07 
CLKA.A04 
CLKA.A1I 
CLKA.A09 
CLKA.A08 
CLKA.A12 

CLKB.B01 
CLKB. B02 
CLKA.B06 
CLKA.B03 
CLKB.BOll 
CLKB. BOS 
CLKB.B12 
CLKA.B07 

CLKB.C03 
CLKA.COI 
CLKA.C02 
CLKA.C05 
CLKA.CO'l 
CLKA.C08 
CLKA.C12 



End of Net T.P. 

MBA2B 
AABC7F 
AADB7D 
AAFA6N 
AADE6D 
AAFB1D 
AAFB7D 
AAFE5D 
AAHB7D 

AABJ3D 
AADG6D 
AADG7B 
AADJ3D 
AADJSD 
AADJ9D 
AAFJ6C 
AAFK1P 

AAFKOP 
AAHHOC 
AAHJ30 
AAHK2C 
AAJE5D 
AAJH8D 
AALF10 



Signal 

CLKB. 1 12 
CLKA.I12 
CLKA.IU 
CLKA. 110 
CLKA.IOS 
CLKA. 108 
CLKA. 1 07 

CLKB/J05 
CLKB/J08 
CLKB/JI1 
CLKB.J07 
CLKB.J09 
CLKB.JIO 



End of Wet T.P. 

ABDB2X 

ABFA6B 
ABFA8B 
ABFBOB 
ABFB2B 
ABF6<lB 
ABFH6B 

ABBI2S 
ABBJ2Y 
A8BK2Y 
ABDJ6B 
ABDJ8B 
ABDKOB 



PRINTED IN U.S. AMERICA 



BURROUGHS - B 6700 HANDBOOK 



BACKPLANE CLOCK TEST POINTS (Cont) 





PANEL B (Cont) 




Siqnal 




End of Net T.P. 


CLKB.J12 




ABDK2B 


CLKA.J12 




ABFE8B 


CLKA.J11 




ABFFOB 


CLKA.JIO 




ABFF2B 


CLKA.J09 




ABFFI4B 


CLKA.J06 




ABFKOB 


CLKA.JOS 




ABFK2B 


CLKA.J07 




ABFKAB 


CLKA.J08 




ABFK6B 


CLKA.K01 




ABJC8F 


CLKA.K09 




ABLC2F 


CLKA.K12 




ADLD3D 


CLKB/K02 




ABLI6B 


CLKB/K03 




ABLI6C 


CLKA.KCl 


PANEL C 


ABLI6D 


Signal 




End of Net T.P. 


CLKA.M03 




ACFJ6V 


CLKA-HCl 




ACFKOY 


CLKA.H02 




ACFK2Y 


CLKA.M01 




ACHB4V 


CLKA.M07 




ACHF4B 


CLKA.M08 




ACHF6B 


CLKA.M05 




ACHjllE 


CLKA.N02 




ACJBltF 


CLKA.N01 




ACJD2B 


CLKA.NO'l 




ACJE2B 


CLKA.N05 




ACJGOB 


CLKA.NII 




ACLF6C 


CLKA.N09 
CLKA.NI2 




ACLG2B 
ACLH2B 



PROCESSOR 
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MEMORY AND SCAN BUS OUTPUT TEST POINTS 



Information Bits 






00 ACDE6X 




18 ACFE6H 


01 ACDE6V 




19 ACFE6L 


02 ACDE6U 




20 ACDE7X 


03 ACDE6R 




21 ACDE7V 


01) AC0E6N 




22 ACDE7U 


05 ACDE6B 




23 AC0E7R 


06 ACDE6D 




24 ACDE7P 


07 AC0E6F 




25 ACDE7C 


08 ACDE6H 




26 ACDE7D 


09 ACDE6L 




27 AC0E7F 


10 ACFE6X 




28 AC0E7H 


II ACFE6V 




29 ACDE7L 


12 ACFE6U 




30 ACFE7X 


13 ACFE6R 




31 ACFE7V 


1<I ACFE6N 




32 ACFE7U 


15 ACFE6B 




33 ACFE7R 


16 ACFE6D 




34 ACFE7P 


17 ACFE6F 




35 ACFE7C 


Address Bits 






00 ACFE6Y 




10 ACDE7W 


01 AC0E7S 




11 ACFE6W 


02 ACDE7Q 




12 ACFE6T 


03 ACDE7H 




13 ACFE6S 


04 AC0E7K 




14 ACFE6P 


■ 05 AC0E7E 




15 ACFE6C 


06 AC0E7I 




16 ACFE6E 


07 ACDE7J 




17 ACFE6G 


08 ACDE6J 




18 ACFE6I 


09 ACDE6K 




19 ACFE6H 


Control 






MPRC.RHI 


ACFE7E 




MAPL.LM1 


ACFE7K 




HWRC.LMI 


ACFE7Q 




MRE0..RMI 


ACFE7S 




SCAN.CXC 


ACDG5S 




L0AX.BI1 


ACDG5H 




LSEL.8I 1 


ACDG5L 





36 ACFE7D 

37 ACFE7F 

38 ACFE7H 

39 ACFE7L 
<|0 ACDE6Y 
<ll ACDE6W 
")2 ACDE6T 
43 ACDE6S 
41) ACDE6P 

45 ACDE6C 

46 ACDE6E 

47 ACDE6G 

48 ACDE6I 

49 ACDE6H 

50 ACFE7W 

51 ACFE7M 
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MEMORY AND SCAN BUS INPUT TEST POINTS 

Information Bits 





00 AC0A6Y 




18 ACFA5J 


36 ACFC8E 




01 ACDA6W 




19 ACFA5M 


37 ACFC8H 




02 ACDA6V 




20 ACDC8Y 


38 ACFC7J 




03 ACDA6T 




21 ACDC8W 


39 ACFC7M 




0k ACDA6R 




22 AC0C8V 


40 ACDFOY 




05 ACDA6C 




23 ACDC.8T 


41 ACDFOW 




06 ACDA6E 




24 ACDC8R 


42 ACDFOV 




07 ACDA5H 




25 ACDC8C 


43 ACDFOT 




08 ACDA5J 




26 ACDC8E 


44 ACDFOR 




09 ACDA5M 




27 ACDC7H 


45 ACDFOC 




10 ACFA6Y 




28 ACDC7J 


46 ACDFOE 




1 1 ACFA6W 




29 ACDC7M 


47 ACDE9H 




12 ACFA6V 




30 ACFC8Y 


48 ACDE9J 




13 ACFA6T 




31 ACFC8W 


49 ACDE9H 




14 ACFA6R 




32 ACFC8V 


50 ACFFOY 




15 ACFA6C 




33 ACFC.8T 


51 ACFFOR 




16 ACFA6E 




34 ACFC8R 






17 ACFA5H 




35 ACFC8C 




Control 


MAOX.COO 
MABX.C00 
MTEX.COO 
MRDV.COO 

SRDV/XOO 
E 1 HA. X00 
EIHB.XOO 
MXSD.XOO 
SA0X.X00 
STEX.XOO 


ACFFOC 
ACF09J 
ACFE9M 
ACFFOE 

ACFG4E 

acfg4j 

ACFG5V 
ACFG4H 
ACFG5C 
ACFG4M 







LOGIC VOLTAGE TEST POINTS 



NOTE 

The following test points are end- 
of-net points; therefore, a proper 
indication at any of these points 
signifies that the associated voltage 
net is good. 



+ A- 75V 



- 2.0V 



AABK9A 


AABK92 


AADK9A 


AADK9Z 


AAFK9A 


AAFK9Z 


AANK9A 


AAHK9Z 


AAJK9A 


AAJK9Z 


AALK9A 


AALK9Z 
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PROCESSOR 



LOGIC VOLTAGE TEST POINTS (Cont) 

+ A. 75V - 2.ov 



ABBK9A 
ABDK9A 
ABFK9A 
ABHK9A 
ABJK9A 
ABLK9A 

ACBK9A 
ACDK9A 
ACFK9A 
ACHK9A 
ACJK9A 
ACLK9A 



ABBK9Z 
ABDK92 
ABFK92 
ABHK9Z 
ABJK9Z 
ABLK9Z 

ACBK9Z 
ACDK9Z 
ACFK92 
ACHK9Z 
ACJK9Z 
ACLK9Z 



SPECIAL VOLTAGE TEST POINTS 

+ IV + 12V - 12V 

To Cable Driver/Receiver Cards: 



- ll.SV 



AC0A51 
ACDF3I 
ACD171 



ACDA5K 
ACDF3K 
ACD17K 



ACFA51 
ACFF31 
ACF171 



To Clock Circuit Cards : 

AADC6K AABDOC 

AADH1K 

AAJI7K 

ABBDOK 

ABBH5K 

ABDDOK 

ABDH5K 

ABLEIK 

ACHH2K 

ACJF5K 

NOTE 

+1 volt is applied to all Clock Dis- 
tribution cards. Test points For Type I 
and Type IV cards are pins 1C, 10, 1M, 
IN, and IP. For Type II cards, test 
points are pins 0B. and OC. 
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INTERFACE CABLES 



PROCESSOR 





Output 
Line 

W 


Memory 
Bus 


Scan 
Bus 

SAOO ^ 


Description 


Cable 1 : 


MAOO 






T 


MA01 


SA01 






R 


HA02 


SA02 






P 

M 


MA03 
MAOl* 


SA03 
SAO* 






C 
E 


MA05 
MA06 


SA05 
SA06 






G 
1 


HA07 
MA08 


SA07 
SA08 






K 
V 


MA09 
«A10 


SA09 
SAIO 


^ Memory/Scan 
' Address Bits 




U 


MAI 1 


SA11 


00 thru 19 




S 


MA12 


SA12 






q 

N 


MA13 
MAH 


SA13 
SA14 






D 
F 


MAI 5 
MA16 


SA15 
SA16 






H 
J 


MAI 7 
MA18 


SA17 
SA18 






L 


MAI 9 


SA19 J 




Cable 2: 


V 


Ml 00 


SI 00 






T 


MIOI 


SI01 






R 


MI02 


SI 02 






P 
M 


MI03 
MIM 


SI03 
SI 04 






C 
E 


MI05 
Ml 06 


SI 05 
SI 06 






G 
1 


MI07 
MI08 


SI07 
S 108 






K 
W 


Ml 09 
MHO 


SI 09 
S 1 10 


. Memory/Scan 
Information Bits 




U 


Mill 


Sill 


00 thru 19 




S 


Ml 12 


SII2 






Q 
N 


MII3 
MII4 


SII3 
SI 14 






D 
F 


Ml 15 
Ml 16 


SI15 
SII6 






H 

J 


Ml 17 
Ml 18 


SI 17 
S 1 18 






I 


Ml 19 


SI19 
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PROCESSOR 










INTERFACE CABLES (Cont) 










Output 


Memory 


Scan 






Line 


Bus 


Bus 




Description 


Cable 3: V 


HI 20 


SI20 


■>. 




T 


MI2I 


SI21 






R 


HI22 


SI22 






P 


MI23 


S123 






M 


MI24 


SI2l| 






C 


HI25 


S125 






E 


MI26 


SI26 






G 


Ml 27 


S127 






1 


HI28 


SI28 




Memory/Scan 


K 


HI 29 


SI29 




l Information Bits 
20 thru 39 


W 


Ml 30 


SI 30 




U 


M131 


SI 31 






S 


Ml 32 


SI32 






a 


MI33 


SI33 






N 


Ml 3* 


S 13* 






D 


M135 


SI 35 






F 


Ml 36 


SI 36 






H 


MI37 


SI37 






J 


Ml 38 


SI38 






L 


Ml 39 


SI39 


^ 




Cable 4: V 


MIliO 


SI40 


> 




T 


m4i 


Sldl 






R 


MI42 


5 11|2 






P 


Ml 43 


SI 43 






H 


Ml 44 


SI Ait 




Memory/Scan 


C 


Ml 45 


SI45 




l Information Bits 
40 thru 51 


E 


M|I|6 


SI46 




G 
1 


M|47 
MI<|8 


S 1*7 

SIM 






K 


Ml 49 


SI49 






U 


Ml 50 


SI 50 






N 


MI5I 


5 1 SI 


J 





(1) MRDY (2) SRDY 



U (1) MREQ 

0. (1) KURC 

H (I) MPRC 



(2) SREQ 
(2) SWRC 
(2) MXSD 



(1) MABX (2) EIHA 



(1) MAOX (2) SAOX 



(1) Memory Ready 

(2) Scan Ready 

(1) Memory Request 

(2) Scan Request 

(1) Memory Write Control 

(2) Scan Write Control 

(t) Memory Protect 

Control 
(2) MPX-D Ready Line 

(1) Memory Access Begun 

(2) External Interrupt- 
MPXA 

(1) Memory Access 
Obtained 

(2) Scan Access 
Obtained 
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INTERFACE CABLES (Cont) 



Output 
Line 



Cable 4: 
(Cont) 



()) spare (2) E I MB 

(1) MAPL (3) SAPL 

(2) MTEX (4) STEX 



PROCESSOR 



Description 

(1) spare 

(2) External Interrupt- 
MPXB 

(1) Memory Address 
Parity Level 

(2) Memory Detected 
Transmission Error 

(3) Scan Address Parity 
Level 

(4) Scan Transmission 
Error 



IC MEMORY REGISTER ADDRESSES 



ADDF 

DEC 


ESS 

HEX 


NAME 


REGISTER USAGE 


LOGIC NAME 


- 31 


00 - IF 


D0-D31 


DISPLAYS 




32 


20 


PIR 


PROGRAM INDEX 


1 x SO 


33 


21 


SIR 


SOURCE INDEX 


1 x SI 


34 


22 


DIR 


DESTINATION INDEX 


1 x S2 


35 


23 


TIR 


TABLE INDEX 


1 x S3 


BUF3 


TEMPORARY STORAGE 


36 


24 


USSR 


LIMIT OF STACK 


1 x S4 


37 


25 


B0SR 


BASE OF STACK 


1 x S5 


38 


26 


F 


MOST RECENT MSCW 
ADDRESS 


1 x S6 


39 


27 


BUT 


TEMPORARY STORAGE 


1 x S7 


48 


30 


PBR 


PROGRAM BASE 


B x SO 


49 


31 


SBR 


SOURCE BASE 


B x SI 


50 


32 


08 R 


DESTINATION BASE 


B x S2 


51 


33 


TBR 


TABLE BASE 


B x S3 


BUF2 


TEMPORARY STORAGE 


52 


34 


S 


TOP-OF-STACK ADDRESS 


8 x S4 


53 


35 


SNR 


STACK VECTOR INDEX 
OF CURRENT STACK 


B x S5 


54 


36 


PDR 


ADDRESS OF CURRENT 
SEGMENT DESCRIPTOR 


B x S6 


55 


37 


TEMP 


TEMPORARY STORAGE 


B x S7 



= WRITE/READ (W/R) 
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CORE MEMORY 

CORE MEMORY 

POWER SUPPLY VOLTAGE CHECK AND ADJUSTMENT 



Test Point | Adjust For | Card Location 1 Control Locati 


on 


NOTE 




Prior to performing any adjustment, ensure that 




+12 V, '12 V, and -22 V outputs of memory control 




cabinet are within 3 per cent of nominal, and 




that the +10 V and -10 V supplies of the AC Power 




Module are normal . 






-50V 


-50V 


Panel D 789 


B0 




-2V 


-2V 


Panel B 






+ 1V 


+ 1V 


Panel B 






+4.5V 


+li.5V 


Panel A 






+63V 


+63V 


Panel D 3*5 


Gl 




+37V 


+37V 


Panel 3*5 


Jl 





MEMORY REGULATORS THRESHOLD VOLTAGE 
CHECK AND ADJUSTMENT 

NOTE 

Designations "L" and "R" on special 
voltage test panel identify left 
and right stacks, respectively, as 
viewed from card side. Left stack 
contains high-order half of all 
words for associated module. 



Test Point 


Adjust For 


Location 


Module 


Stack 


50L, A3L, LT 
50R, 43R, RT 


Recorded nominal 
value 

Recorded nominal 
value 


Panel El 
Panel E3 
Panel Dl 

Panel E2 
Panel E4 
Panel D2 




L 
M 
N 

L 
M 
N 


Left 
Left 
Left 

Right 
Right 
Right 
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CORE MEMORY 



SENSE AMPLIFIER TEST POINTS 





Circuit 


Ci rcui t 


Ci rcui t 


Signal 





1 


2 


Strobe 


1C 


IK 


OU 


Reset 


OD 


IN 


IV 


Output 


ID 


IL 


1U 


Test Point 


IF 


1Q 


OX 


Threshold 


IG 


OT 


IX 



QUADRANT SELECT TEST POINTS 



Switch 


Pin 


LL Sw QV 
LL Sw Ql 
LL Sw Q.2 
LL Sw Q3 
Dummy Sw 


OJ 
IS 
11 
OS 
U 



(Test points are 
located on Sense 
Ampl if ier cards. ) 



GROUND SWITCH SELECT LEVEL TEST POINTS 



Switch 
Number 


Stack 


Stack 1 


X 


V 


X 


V 





ADE6D 


ADI2D 


ADAOD 


ADD6D 


1 


AHE5D 


ADHD 


AHAOD 


AHD6D 


2 


ADE7D 


ADI3D 


ADAID 


ADD70 


3 


AHE6D 


AHI2D 


AHA1D 


AHD7D 


1| 


ADE6C 


ADI2C 


ADAOC 


ADD6C 


5 


AHE5C 


ADIIC 


AHAOC 


AHD6C 


6 


ADE7C 


ADI3C 


ADA1C 


ADD7C 


7 


AHE6C 


AHI2C 


AHA1C 


AHD7C 


8 


ADE7X 


ADI3X 


ADA1C 


ADD7C 


9 


AHE6X 


ADI2X 


AHA IX 


AHD7X 


10 


ADE6X 


ADI2X 


ADAOX 


ADD6X 


11 


AHE5X 


AHI1X 


AHAOX 


AHD6X 


12 


ADE7W 


AD13W 


ADAIW 


ADD7W 


13 


AHE6W 


AHI2W 


AHAIU 


AHD7W 


U 


ADE6W 


ADI2W 


ADAOW 


ADD6U 


15 


AHE5W 


AHIIW 


AHAOW 


AHD6W 
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INHIBIT DRIVER TEST POINTS 



Input 
Output 
Input 1 
Output 1 
Input 2 
Output 2 



10 


II 


12 


13 


IC 


OC 


ID 


OD 


OH 


IH 


OG 


IG 


IJ 


OJ 


IK 


OK 


OH 


in 


OP 


IP 


IS 


OS 


IT 


OT 


OX 


IX 


OW 


IW 



(Inputs are False to enable drivers.) 



FLOATING SWITCH SELECT LEVEL TEST POINTS 



SWITCH 
NUMBER 


STACK 


STACK 1 


X 


y 


X 


Y 


WRITE 


READ 


WRITE 


READ 


WRITE 


READ 


WRITE 


READ 
AHD3C 





ADE9I 


ADE9C 


AHH8I 


AHH8C 


ADA3I 


ADA3C 


AHD3I 


1 


AHE8C 


AHE8I 


ADH9C 


ADH9I 


AHA3C 


AHA3I 


ADD3C 


ADD3I 


2 


AOFOJ 


ADFOC 


AHH9J 


ADD9C 


ADA<IJ 


ADA4C 


AHD4J 


AHD4C 


3 


AHE9C 


AHE9J 


ADIOC 


ADIOJ 


AHA4C 


AHA4J 


ADD4C 


ADD4J 


4 


ADFOI 


ADFOQ 


AHH9I 


AHH9Q 


ADAM 


ADA4Q 


AHD4I 


AHD4Q 


5 


AHE9Q 


AHE9I 


ADIOQ 


ADIOI 


AHA4Q 


AHA4I 


ADD4Q 


ADD4I 


6 


AOFOS 


ADE9J 


AHH9S 


AHH8J 


ADA4S 


ADA3J 


AHD4S 


AHD3J 


7 


AHE8J 


AHE9S 


ADH9J 


ADIOS 


AHA3J 


AHA4S 


ADD3J 


ADD4S 



ADDRESS DECODING 

Inhibit (10 thru 13) 

' 1 1 

Sense Quadrant (Ql - Q4) 



I '3 I 12 | II | 10 | 9 | 8 | 7 | t I 5 | 4 | 3 | 2 | I | 

I II II II 

Y Floating Y Ground X Floating X Ground 
Switch No. Switch No.. Switch No. Switch No. 



Y Transformer No. 



X Transformer No. 



13-12/- 13/ 
12-12-13/ 
II-I2/-I3 
10-12-13 



0.1 -6/ -13/ 
02-6-13/ 
Q3-6/-13 
Q4- 6-13 
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CORE MEMORY 



FLOATING AND GROUND SWITCH CARD CONNECTIONS 



Ground Switch 
Connector 









IR 


o 




IW 


o 




3R 


o 




3W 


o 




5R 


o 




5W 


o 




7R 


o 




7W 


_^_ 





Floating Switch 

Connector 

ODD 



TIMING GENERATOR OUTPUTS 









ow 







OR 


o 




2W 


o 




2R" 


o 




fcW 


o 




kR 


o 




6W 


o 




6R 


o 





Floating Switch 

Connector 

EVEM 



Name 


Timing Tab 


Circuit 


Output Pin 


MTGA.D00 





1 


1H 


MTGB . D00 


345 


2 


IE 


MTGC.DOO 


30 


5 


OJ 


MTGD.DOO 


110 


3 


1G 


MTGE . D00 


40 


4 


OH 


MTGJ . D00 


140 


6 


IK 


*MTGM.D00 


235 


7 


IR 


MTGQ.DOO 


265 


9 


OW 


*MTGR.D01 


295 


11 


IV 


MTGS . D00 


435 


12 


1U 


HTGT.DOO 


375 


8 


IT 


MTGU.DOO 


380 


13 


00. 


MTGV.DOO 


410 


14 


IN 


MTGW.DOO 


450 


15 


U 


MTGY . D00 


420 


17 


1C 


MTGZ.DOO 


450 


16 


OH 


MTGF.DOO 


280 


19 


1H 


*MTGM.D01 


235 


20 


10. 


*MTGR.DOO 


295 


21 


OT 


* Tab varies p 


er stack. 







(Input: DLGD.LOO, Pin OC) 
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CORE MEMORY 



MEMORY MODULE TIMING SIGNALS 

NOTE 



All times are referenced to MTGA output (Tab 0) 
from Timing Generator delay line. 



Signal 


Test 
Point 


Function 


Leading 


Trai 1 ing 


Waveform 
Parameters 


DLGD.L00 


CAJGOC 


Input to 
de 1 ay 1 i ne 
driver 


MTGD0R00 

(BUSY 

flip-flop) 


MTGY 


-30ns 


420ns 


STRB.B00 
STRB.B01 


CAJG3N 
CAJB9N 


Read Cur- 
rent enable 


MTGA 


MTGQ. 


Ons 

.J 


265ns 


STRB.B10 
STRB.B11 


CAJG2K 
CAJB8K 


Write Cur- 
rent enable 


HTGW 


MTGF/ 


450ns 


730ns 


/ \ 


ST03 
ST04 




Sense 
ampl if ier 
strobe 


MTGM 

(CAJGIR, 

CAJGIQ) 


MTGR 

(CAJGOT, 

CAJG1V) 


235ns 


295ns 


ST07.L00 


CAJGllG 


Enable Read 

floating 

switch 


MTGD1R00 

(BUSY 

flip-flop) 


MTGT 


-30ns 

J 


375ns 


ST08.L00 


CAJB8F 


Enable 
write 
floating 
switch 


MTGV 


MTGB/ 


410ns 


795ns 


ST09.L00 


CAJGSH 


Enable 
ground 
switch 


HTGD1R00 

(BUSY 

flip-flop) 


MTGT/ 


-30ns 

-J 


825ns 


ST10.L00 


CAJG3F 


Write 

Strobe into 
MWR 


MTGO 


MTGJ 


II Ons 


140ns 


ST05.LOO 


CAJG2E 


Inhibit 

driver 

enable 


MTGS 


MTGU/ 


435ns 

-J 


830ns 


ST02.000 
Signal 


CAJG3S 

Test 
Point 


SA quadrant 

select 

enable 

Function 


MTGA 
Lead i ng 


MTGU 
Trai 1 ing 


Ons 380ns 

J \_ 

Waveshape 


RESW.BOO 
RESW.BtO 


CAJG2M 
CAJB8H 


Restore 


MTGV/ 


MTGZ/ 


860ns 


900ns 


SETA. LOO 


CAJG4S 


Set address 
enable 


BUSY/ 


MTGV/ 


-30ns 

"A 


860ns 

r 
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MULTIPLEXOR 

MEMORY AND SCAN BUS HUB CARD LOCATIONS 



MULTIPLEXOR 



MEMORY INTERFACE 



Memory 




Hub 


Address 


HUB A 


DABA5 


HUB B 


DABA8 


HUB C 


DABBI 


HUB D 


DABBll 


HUB E 


DABB9 



Information 
00 thru 19 



Informat ion 
20 thru 39 



Information 
40 thru 51 



DABC2 
0ABC5 
DABC8 
DABDI 
DABD4 



DABD7 
DABEO 
DABE3 
DABE6 
DABE9 



DABF"l 
DABF7 
DABGO 
DABG3 
DABG6 



(DAB = Top of Card) 



SCAN BUS INTERFACE 



Addresses 

Bits 00 thru 19 

Bi ts 20 thru 39 

Bits 40 thru 51 and Controls 



DBDJ2 
DBDI3 
DBDI6 
DBDI9 



(DBD = Bottom of Card) 



GENERAL PROCEDURE FOR MANUAL CARD TEST 

1. Set LOCAL REMOTE switch to LOCAL. 

2. Set CARD TEST ENABLE OFF switch to ENABLE. 

3. Clear TIME OF DAY register. 

4. Set desired test case bits into TIME OF DAY register and insert 
card to be tested into location DBBD8. Correspondence of register 
bits and backplane pins is indicated in the following chart. 
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MULTIPLEXOR 



GENERAL PROCEDURE FOR MANUAL CARD TEST (Cont) 



TIME OF DAY Register 


Backplane 


Bit 


Pin 


TROO.FOO 


OB 


TR01.F00 


OC 


TR02.F00 


OD 


TR03.F00 


OE 


TR04.F00 


OF 


TR05.F00 


OG 


TR06.F00 


OH 


TR07.F00 


01 


TR08.F00 


OJ 


TR09.F00 


OK 


TRIO.FOO 


OL 


TR1 1 . FOO 


OM 


TR12.F00 


ON 


TR13.F00 


OP 


TR14.F00 


OQ 


TR15-F00 


OR 


TR16.F00 


OS 


TR17.F00 


OT 


TR18.F00 


OU 


TR19.FO0 


OV 


TR20.F00 


OM 


TRZI.FOO 


OX 


TR22.F00 


OV 



TIME OF DAY Register 


Backplane 


Bit 


Pin 


TR23.FOO 


IC 


TR24.FOO 


ID 


TR25.FOO 


IE 


TR26.F00 


IF 


TR27.FOO 


1G 


TR28.FOO 


IH 


TR29.F00 


11 


TR30.F00 


U 


TR31.F00 


IK 


TR32.F00 


IL 


TR33.F00 


1M 


TR3<|.F00 


IN 


TR35.F00 


IP 


TR36.F00 


10. 


TR37.F00 


IR 


TR38.F00 


IS 


TR39.F00 


IT 


TRIO.FOO 


IU 


TRM.FOO 


IV 


TR«.FOO 


IW 


TR43.FOO 


IX 
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PERIPHERAL CONTROLLER INTERFACE 

Busy and Access Request (ARL) 



MULTIPLEXOR 



Location DBJJ5 (PCC 0) 
OBJ I 9 (PCC 1) 





GRND.LOO , 


























m , BUOO/XOO ! 


-H 


YI8 




! 












t ' 








.. BOOI/XOO 


R H 










■ 












i ' 








Ytv- auo2/xoo 


R H 










' 












T * 








V °~ J SU03/X00 


R H 
























l 






GRND. 


LOO 


Y ','J" BU04/X00 


R H 






YI3 




» 












T 








AROO xoo 


R H 




















1 


_ I 


' 






XIW< AR0IX0 ° 


R H 


-YI5 




| 












1 








x°v« AR02, x0 ° 


»H 






















! 






GRND. LOO 


*x°itI ar03 - x0 ° 


"h 1 






Til 


















| 
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NOTE 

DEC - Decimal word address 

OCT - Octal word address 

LOC - Pin location on rack D, panel D, 
for a scope sync pulse for that 
particular word 

BIT - Address of the first, or zero 
bit of each address and is de- 
rived by multiplying the decimal 
word address by eight. This bit 
address occurs in the MDL basic 
1 isting. 
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r '^"I"INF1.QR. 



^ 



■> BIG 

> BOH 

"0 

■> BOJ 

-© 



z 

o 



> BOO -* 



3 



3 
» 

3, 
o 



iSL — ^ bom 



■pEh 
-=Q- 
-=& 



CAM.* MO. 

-© 



>5H 






•53 






-© 

— > TOW 

— > I1W 

-© 

-> TOU 

— > I1V 

-© 

— > TO* 
->T1T 

-€> 

-> ™ 

-o 

-> IK 

-> lie 

-0 

-> 101 

*-> TIE 

-© 

-> TIC 

-» TOM 

-0 

r*" J 

-^ TftJ 

-0 



powm ' 

♦1 BOK, (IK 
-tlTOK, T1K 
♦4.5 TOA, T1A 

BOA, B1A ' 

♦IITOL, TU 
GND"0" SIDE OFCAKD 

TOP A BOTTOM 
■ B, G, N, T. V ' 

X-T-TOP 



HD < ""■ C - 



var 



rs£ 



-^ 



-fcs 






1© 

-> BOX 

■»»1Y 

-® 

■> BOW 
-> ItW 

-© 



HS) 

— > BOS 
-> BIT 

-© 

-» in 

-0 

-» KC 

-o 

-» Bli 

-O 
— > BIG 

— > BffH 

-© 

-> B1J 
— > BOJ 

-© 



3 

o 

o 
3 




to 



3- 



ZF " 



1 } D I ^ K^>"r MTRJ.QR. : 



^© 

■>TOW 

■>nw 

-© 

■>tou 

!© 

-»TOS 
->T1T 

K3 

-* TIP 

->T1R 

-o 

->TOC 

*>tic 

-0 

^0 

->T1G 
->T0H 

-0 

->T1J 
->T0J 

-© 



POWER 
+1 BOK, 61 K 
-12T0K, T1K 
t4.5T0A, T1A 
BOA, B1A 
+12 TO], Til 
GND"0- SIDEOFCAKD 

TOP & BOTTOM 



V - 6 = BOTTOM 



LOCATION 
ACDP 
ACFI7 




o 

to 

o 

o 



o 

n 



j^>'T WF2.QR, »BOM 
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CONSOLE DISPLAY CONTROL 

CONSOLE DISPLAY CONTROL 

NOMINAL MULTI OUTPUTS 

NOTE 



AH multi adjustments are on clock 
timer card In location BA8F2. 



Multi 


Nominal Output 


Point Observed 


Control 


CLKL 


833 usee between 
pulses (1200 baud) 
or 416 usee between 
pulses (2400 baud) 


BA8F2U 


Bottom 


DLTO 


J-5 sec pulse width 
(positive portion) 


BABF2, chip CO, 
pin H 


Middle 


CHTO 


1 .5 sec pulse width 
(positive portion) 


BABF2, chip A0, 
pin H 


Top 



If adjustment is required, refer to Section IV of FETM. 
TRANSLATOR OUTPUT TEST POINTS 



ASCII-to-EBCDIC 


Level 


Test Point 


X0IE 


BABKllM 


X02E 


K5C 


X03E 


K7X 


xcrtE 


K6W 


X05E 


K9C 


X06E 


K9D 


X07E 


K<)B 


X08E 


K8X 



EBCBIC-to-ASCII 


Level 


Test Point 


XEAI 


BABJ8D 


XEA2 


J8E 


XEA3 


J8C 


XEA4 


K0E 


XEA5 


KIP 


XEA6 


K2B 


XEA7 


K2E 



CARD LOADING 



Location 


Name 


BABA1 


LEVEL CHANGER/EXCHANGE 00 


BABA<I 


LEVEL CHANGER/EXCHANGE 01 


BABA7 


LEVEL CHANGER/EXCHANGE 02 


BAB B0 


LEVEL CHANGER/EXCHANGE 03 


BABB3 


LEVEL CHANGER/EXCHANGE 0l| 


BA6B6 


LEVEL CHANGER/EXCHANGE 05 


BABB9 


LEVEL CHANGER/EXCHANGE 06 


BABC2 


LEVEL CHANGER/EXCHANGE 07 


BABC5 


RDY STATUS CABLE DRIVER 


BABC9 


INPUT REQ COAX DRIVER 
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CARD LOADING (Cont) 



CONSOLE DISPLAY CONTROL 



Location 


Name 


EABF2 


SINGLE LINE TIMERS 


BABF4 


VOLTAGE DISTRIBUTION 


BABF6 


LINE CONTROL F/F'S NO. 2 


B7\BF8 


LINE CONTROL F/F'S NO. 1 


BABGO 


SHIFT REGISTER, UPPER 


BABG2 


SHIFT REGISTER, LOWER 


BABG6 


HTR/DISPLAY NO. 4 


BABHO 


B/C REGISTER 


BABH2 


CHARACTER AND PARITY GENERATOR 


BABH4 


CHARACTER SENSE 


BABK8 


S/R CONTROL AND MISC. 


BAB 12 


MTR/OI SPLAY NO. 3 


BAB 16 


CONTROL STATE REGISTER 


BAB 18 


C/S REGISTER DECODER 


BABJO 


C/S REGISTER CONTROL NO. 1 


BABJ2 


C/S REGISTER CONTROL NO. 2 


BABJ6 


ERROR CONTROL 


BABJ8 


TRANSLATOR (E to A) NO. 1* 


BABKO 


TRANSLATOR (E to A) NO. 2* 


BABK2 


TRANSLATOR (E to A) NO. 3* 


BABK4 


TRANSLATOR (A to E) NO. 1* 


BABK6 


TRANSLATOR (A to E) NO. 2* 


BABK8 


TRANSLATOR (A to E) NO. 3* 


BABM8 


CLOCK AND LOCAL MAI NT. 


BABN<l 


ERROR REGISTER 


BABN8 


MTR/DI SPLAY NO. 2 


BABP2 


SEQ CTR REGISTER 


BABPll 


U/D CONFIGURATOR CARD 


BABP6 


U/D CONFIGURATOR CARD 


BABP8 


U/D AND OP. REGISTERS 


BAB0.2 


MTR/DISPLAY NO. 1 


BABQ6 


INTERFACE CONTROL 


BABQ8 


INFO REGISTER IN "C" 


BABRO 


INFO REGISTER IN "B" 


BABR2 


INFO REGISTER IN "A" 


BABR6 


INFJ 


BABR8 


INFJ 



Console Display Control; 



VOLTAGE TEST POINTS 

Vol tage 

+I1.75V 



Any 0A/1A Pin 
Any 0Z/1Z Pin 
BABFllK, flL, FllM, F4N 
BABF4C, F4D, F4E, F4F 
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CONSOLE DISPLAY CONTROL 



SWITCH/INDICATOR PLUG-ONS 



BABM8 


BABQ2 


BABN8 


BAB 12 


BABC6 


LOCAL 
REMOTE 


1 

N 
A 


A8 


ARF 


SHIFT 
REG 


M 


EXTF 


A4 


AGF 


8 

7 
6 
5 
4 
3 
2 


B 
C 
R 


7 
6 
5 
4 
3 
2 
1 


A2 


TMOF 


SINGLE PLSE 

SINGLE INST 

RUN 


Al 


DPEF 


1 
N 
B 


B8 


COCF 


START 


B4 


NRYF 


B2 


ROVF 


CLEAR 


Bl 


MAEF 


IOCB 
OFF 
CDL 


CLEAR 


CLEAR 


CLEAR 


CLEAR 


1 
N 
C 


C8 


MC1F 


s 

R 


1 


XMTF 


STCB 
OFF 


C4 


MC2F 


S 


CHTF 


C2 

CI 



P 

R 


2 


W/A 


SYNF 


REQ TO SEND 


1 


c 
s 

R 


16 


ITLF 






U 
D 

R 


U8 
U4 
U2 
Ul 


S 

C 
R 


8 
4 
2 
1 


8 


CTSF 


NOT USED 


4 


STXF 


2 


UFAF 


NOT USED 


1 


CH«F 


CLEAR 


CLEAR 


CLEAR 


CLEAR 
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SWITCH FUNCTIONS 



DATA COMMUNICATIONS SYSTEM 



Name 


Function 


LOCAL REMOTE 


In LOCAL, disables control and Information 
levels between HPX and Console Display 
Control . 


SINGLE PLSE 
SINGLE INST 
RUN 


Controls single-pulse and run modes; 

s ingle- instruction mode is not implemented. 


START 


Initiates single-pulse or run mode. 


CLEAR 


Clears all indicators in unit. 


IOCB OFF CDL 

STCB OFF 
REQ TO SEND 


In 10C8, causes true level on. I/O Complete 
bus; in CDL, allows Channel Designate level 
for control data transfer. 

Allows Start Channel Bus level to be true. 

Enables Request To Send level. 



DATA COMMUNICATIONS SYSTEM 



DCP VOLTAGE TEST POINTS 

-12 Volt Circuits 



+1 Volt Circuits 



H12V. Rl 


FBBF5C 


FBDH1R 


M12V. R2 


5D 


DH1S 


NG12.V02 


5E 


BE3K 


NGI2.V03 


5F 


BGIK 


NG12.V0<t 


5G 


BE6K 


NG12.V05 


5H 


BG7K 


NG12.V06 


51 


BF3K 


NG12.V07 


5J 




NG12.V08 


5K 


BF2K 


NG12.V09 


5L 




NG12.V10 


5« 


BG8K 


NG12.V11 


5N 


BE9K 


NG12.V12 


5P 


BFOK 


NGI2.VI3 


54 


BG<lK 


NG12.VI4 


5R 


BG5K 


NG12.V15 


5S 


BE7K 


NG12.V16 


5T 


BG2K 


NG12.V17 


5U 


BE4K 


NG12.VI8 


5« 


BF8K 


NGI2.U19 


5W 


BF9K 



PL01.V00 


FBDF6C 




PL01.V01 


6D 




PL01.V02 


6E 


FBDE3K 


PL01.V03 


6F 


DGIK 


PL01.V0<| 


6G 


DE6K 


PL0I.V05 


6H 


DG7K 


PL01.V06 


61 


DF3K 


PL01.V07 


6j 




PL0I.V08 


6K 


DF2K 


PL01.U09 


6L 




PL01.V10 


6H 


DG8K 


PL01.V11 


6N 


DE9K 


PL01.VI2 


6P 


DFOK 


PL01.V13 


6Q 


DClK 


PL01.VI4 


6R 


DG5K 


PL01.V15 


6S 


DE7K 


PL01.V16 


6T 


DG2K 


PL01.V17 


6U 


DEllK 


PL01.VI8 


6V 


DF8K 


PL01.V19 


6W 


DF9K 
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DATA COMMUNICATIONS SYSTEM 



DCP VOLTAGE TEST POINTS (Coflt) 



+12 Volt Circuits 



+3 Volt Circuits 



PL12.V00 


FBBF6C 


FBEF81 


PL12.V01 


60 


BF31 


PL12.V02 


6E 


DH1F 


PL12.V03 


6F 


DHIO 


PL12.V0I| 


60 


8E9I 


PL12.V05 


6H 


FD2K 


PL12.V06 


61 


BF2I 


PL12.V07 


6J 


FD2L 


PU2.V08 


6K 


BF3I 


PLI2.V09 


6L 


BG7I 


PL12.V10 


6H 


BGSl 


PLI2.VI1 


6N 


BFOI 


PL12.V12 


6P 


BG4I 


PL12.V13 


6Q 


BGSl 


PL12.V|1| 


6R 


BE6I 


PL12.V15 


6s 


BE7I 


PL12.V16 


6T 


BGII 


PL12.V17 


6u 


BG2I 


PL12.V18 


6V 


BE3I 


PL12.V19 


6W 


B£<4| 




-h.5 Volt Circuits 



rfi.5.V00 
Ml). 5. V01 



FBDF5X 
5Y 



FBDG7I 
DG8I 



DCP CLUSTER WRITE CLOCK STROBE TEST POINTS 



Name 


End of Net Test 


Point 


USTB.L01 


FALAOL 




WSTB.L02 


FALB2L 




WSTB.L03 


FAJB2L 




WSTB.LO'l 


FAJAOL 




WSTB.L05 


FAJCOG 




WSTB.L06 


FAJC1H 
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DATA COMMUNICATIONS SYSTEM 



DCP CLUSTER CLOCK TEST POINTS 

NOTE 



Refer to LDAS Logic Book page 80.150.8 
for additional details. 



Name 


End of Net Test Point 


CLKI.CLK 


FABBOB 


CLK2.CLK 


FABB6B 


CLK3.CLK 


FABC6B 


CLK'l.CLK 


FADA6B 


CLK5.CLK 


FADC6B 


CLK6.CLK 


FADC2B 


CLK7.CLK 


FAFC6B 


CLK8.CLK 


FAHC6B 


CL1I.CLK 


FAJC6B 


CLI2.CLK 


FALC6B 



(200ns between leading edges; 25ns +3ns pulse width at +1 volt level 



DCP CLOCK TEST POINTS 



Name 


End of Net Test Point 


CP01 


FBHAOB 


CP02 


FBHB'lB 


CP03 


FBHD6B 


CPOIt 


FBJFllB 


CP05.... 


FBFFI8 


CP06 


FBFE1B 


CP07 


FBFF3B 


CP08 


FBFHOB 


CP09 


FBDAOB 


CPIO 


FBDEOB 


cpii 


FBHC6B 


CPU.... 


FBHA6B 



Clock Receiver location: FBDHO 

Clock Backplane Driver location: FBFD1 
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DATA COMMUNICATIONS SYSTEM 



DCP /CLUSTER INTERFACE TEST POINTS 



GROUND 

CAN-0 

CAN-1 

CAN-2 

CAK-3 

Key: no lead 

ACG 

CWR 

AA3 

AA1 

GROUND 

(Spare) 

(Spare) 

AC3 

AC! 

AI7 

AI5 

AI3 

All 

AI8 

(Spare) 

GROUND 



1 


A 


2 


B 


3 


C 


« 


D 


5 


E 


6 


F 


7 


H 


8 


J 


9 


K 


10 


I 


II 


H 


12 


N 


13 


P 


III 


R 


15 


S 


16 


T 


17 


U 


18 


V 


19 


w 


20 


X 


21 


y 


22 


z 



GROUND 

DES-0 

DES-1 

DES-2 

DES-3 

Key : no lead 

HLD 

IWR 

AA2 

AAO 

GROUND 

(Spare) 

ACA 

AC2 

ACO 

Al 6 

AI4 

AI2 

AIO 

(Spare) 

CLR 

GROUND 
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DATA COMMUNICATIONS SYSTEM 



DCP CLUSTER TEST POINTS 



Level 


Test Point 


Level 


Test Point 


Level 


Test Point 


RT - 00 


FABAIQ 


TYOF 


FAFC3G 


C100F 


FA0A7U 


RT - 01 


FABAOQ 


TYIF 


FAFC2E 


C101F 


FADA7R 


RT - 02 


FABA1L 


TY2F 


FAFC2W 


C102F 


FADA7H 


RT - 03 


FAB AOL 


TV3F 


FAFC3F 


C103F 


FADA7X 


RT - 04 


FABAO 1 


TY4F 


FAFC30 


ClOAF 


FADA7M 


RT - 05 


FABA1 1 






C105F 


FADA6U 


RT - 06 


FABAIF 


CTOF 


FADB9V 


C106F 


FADA6J 


RT - 07 


FABA1G 


CT1F 


FADB8V 


C107F 


FADA7E 


RT - 08 


FABAOX 






C108F 


FADA6H 


RT - 09 


FABAOY 


BTOF 


FADAON 


C109F 


FA0A6K 


RT - 10 


FABAOU 


BT1F 


FADA1P 


C110F 


FA0A6M 


RT - 11 


FA8A0V 


BT2F 


FADA1G 






RT - 12 


FABAIR 


BT3F 


FADAOF 


C2QF 


FADB4F 


RT - 13 


FABAOF 


BT4F 


FADAOH 


C20F 


FADB4N 


RT « 14 


FABAOH 


BT5F 


FADA1 C 


C21F 


FADB4T 


RT - 15 


FABAOG 


BT6F 


FADAOC 


C22F 


FADB4W 


RTOF 


FABA1T 






C23F 


FADB5E 


RT1F 


FABA1S 


PTOF 


FAFB7X 


C24F 


FA0B4E 


RT2F 


FABAOR 


PT1F 


FAFB6W 


C25F 


FADB4U 


RT3F 


FABA05 


PT2F 


FAFB7W 


C26F 


FADB5R 






PT3F 


FAFB6Y 


C27F 


FADB5G 


BCOF 


FAHA30 


PT4F 


FAFB6X 


C28F 


FADB4D 


BC1F 


FAHA2C 


PT5F 


FAFB6F. 






BC2F 


FAHA3T 


PT6F 


FAFB6H 


FIPF 


FAFC3J 






PT7F 


FAFB6R 


SSCF 


FADCOD 


BIOF 


FAHC6Y 






SSTF 


FAOCOY 


BI1F 


FAHC6W 


SCOF 


FAHB1S 


ACQF 


FAFC5X 


B12F 


FAHC6T 


SCIF 


FAHB1T 


ACPF 


FAFB8W 


BI3F 


FAHC6D 


SAOF 
SAIF 
SA2F 


FAHB1 1 
FAHBOX 
FAHB1M 
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DATA COMMUNICATIONS SYSTEM 



DCP LOCAL MEMORY POWER SUPPLY INTERFACE 



Pin 


Function 


TBI-5 


+5V (Memory 


TB1-6 


+5VR 


TBI-1 


+15V 


TB1-2 


+I5VR 


TB1-3 


+15V 


TBI-* 


+ 15VR 


TBI -7 


+5V (Interface) 


TBI -8 


+5VR 


T62-1 


-I6V 


TB2-2 


-I6VR 


TB2-7 


DS 


TB2-8 


DSR 


TB2-5 


Input +15V for X-Y* 


TB2-6 


Output +15V for X-Y* 


TB2-3 


TH 


TB2-<I 


THR 



* Normally connected by jumper 



DCP LOCAL MEMORY MODULE SELECT JUMPERS 



Jumper 


Module 


Jumpers 


on I/O 


Card 


LAl3 


LAI 2 











3-5, 


1-6 







1 


1 


3-5. 


2-6 




1 





2 


">-s, 


1-6 




1 


1 


3 


<>-5, 


2-6 
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DATA COMMUNICATIONS SYSTEM 



DCP ADAPTER TEST POINTS 







u. 


'TE - 

2 


L. 


u. 


u. 


—tzr 


s 


-c- 


sr 


-GT 


3 


2 


a 


= 


s 






OJ 


01 


OE 


IE 


OD 


OB 


• 


- 


ov 


OU 


IT 


OS 


OR 


10. 


ON 


OH 


Interface TP 




IJ 


11 


1G 


IF 


ID 


OC 


IK 


IN 


ox 


ow 


OT 


IS 


1R 


OQ 


OP 


IP 


Logic Pin 


Type 1 


CD 


CA 


ED 


SA 


RS 


BA 


CD 


CA 


SB 


DO 


DB 


CF 


CE 


CC 


CB 


BB 


Name 




SD 


$L 


$H 


SC 


#H 


$K 






$P 


SV 


SX 


SJ 


$H 


SV 


$R 


SV 


Conn. Pin 




20 


4 


2k 


11 


21 


2 






12 


17 


15 


8 


22 


6 


5 


3 


Data Set Conn. 


Type II 
2 Wire 












BA 

$s 

$E 

1 










TV 










BB 
SV 
SE 

1 


Name 
Conn. Pins 

Data Set Conn. 


Type III 


DPR 


CRQ 


nb8 


mk 


N82 


NB1 


DPR 


CRQ. 


PHD 


- 


- 


- 


DLO 


PWI 


COS 


ACR 


Name 


ACU 


$K 


$L 


SV 


ST 


$x 


$z 






SR 








SH 


$Y 


SS 


$w 


Conn. Pin 




2 


4 


17 


16 


15 


14 






5 








22 


6 


13 


3 


Data Set Conn. 


Type IV 
TT 


CD 


DR 


ATT 


QO.S 


ABA 


ABB 


CD 


DR 


D4 


D3 


- 


CF 


CE 


CC 


D2 


Dl 


Name 


$H 


#H 


$x 


#s 


$D 


SE 






SV 


SR 




ST 


SZ 


#P 


$L 


SW 


Conn. Ptn 




22 


21 


15 


25 


20 


19 






6 


5 




16 


14 


23 


4 


3 


Data Set Conn. 


Type V 
VR 


RS 
$S 


SP 
SL 


" 


" 


" 


Dl 
SK 


" 


" 


" 


MP 
SV 


"' 


PP 
SJ 


" 


RY 
$Y 


" 


" 


Name 
Conn. Pin 




Designate OK (SKOO.BRI) 


Designate +2 1H ( 


D02 


BR1 





Answer Back leads on Touch Tone and Voice Response: 
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DATA COMMUNICATIONS SYSTEM 



DCP LOCAL MEMORY ASSEMBLY LOCATIONS 



Location 


Assembly 


Use 


JI-3 


Not Used 






j4 


Time Delay Mult! (TDM) 


Control 




J5 


Memory Timing and Control (MTC) 


Control 




J6 


Current Source Module (CSM) 


X and Y Current Source 






+12V Threshold 




J7 


Address Drive Switch (ADS) 


Address Bits 0, 1 , 


2 


J8 


Address Drive Switch (ADS) 


Address Bi ts 3, If, 


5 


J9 


Address Drive Switch (ADS) 


Address Bits 6, 7, 


8 


J10 


Address Drive Switch (ADS) 


Address Bits 9, !0 


II 


Jl 1 


Not Used 






JI2-18 


Stack 


4K Words X 52 Bits 




J19 


Not Used 






J20 


Data Circuit Module (DCM) 


Data Bits 0-3 




J21 


Data Circuit Module (DCM) 


Data Bits 4-7 




J22 


Data Circuit Module (DCM) 


Data Bits 8-11 




J23 


Data Circuit Module (DCM) 


Data Bits 12-15 




J24 


Data Circuit Module (DCM) 


Data Bits 16-19 




J25 


Data Circuit Module (DCM) 


Data Bits 20-23 




J26 


Data Circuit Module (DCM) 


Data Bits 24-27 




J27 


Data Circuit Module (DCM) 


Data Bits 28-31 




J28 


Data Circuit Module (DCM) 


Data Bits 32-35 




J29 


Data Circuit Module (DCM) 


Data Bits 36-39 




J30 


Data Circuit Module (DCM) 


Data Bits 40-43 




J31 


Data Circuit Module (DCM) 


Data Bits 44-47 




J32 


Data Circuit Module (DCM) 


Data Bits 48-51 
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DATA COMMUNICATIONS SYSTEM 



DCP LOCAL MEMORY ASSEMBLY LOCATIONS (Cont) 



Loca t i on 


Assembly 


Use 


J33 


I/O Control Module 


Addresses, Misc. Sig- 
nals In and Out 


J34 


I/O Data Module 


Data Interfacing and 
Line Drivers 


J35 


I/O Data Module 


Data Interfacing and 
Line Drivers 



DCP LOCAL MEMORY INTERFACE SIGNAL CONNECTIONS 



Signal 


S i gna 1 


Signal 


Connector 


Connector 
Return 


Designation 


J33 SK 


J 33 $A 


LAOO 




$J 






LAOI 




$E 






LA02 




m 






LA03 




K 






LACl 




11 






LA05 




$u 






LA06 




ST 






LA07 




$V 






LA08 




#u 






LA09 




SP 






LA10 




SN 






LA11 




$R 






LAI 2 




#8 






LAI 3 




#J 






LREQ. 




IP 






LMRD 




IH 






LMWT 




$H 






LMAO 




#L 






LMER 




SC 






LMPR 


J33 #K 


J33 n 


LMBZ 



Signal 


Signal 


Signal 


Connector 


Connector 
Return 


Designation 


J34 #H 


J3* 


SA 


LMOO 




So 






LM01 




#0 






LM02 




K 






LM03 




SB 






LMM 




#B 






LM05 




SH 






LM06 




SM 






LM07 




IE 






LM08 




SC 






LM09 




SE 






LM10 




$K 






LM1I 




SS 






LM12 




Sw 






LM13 




*X 






LMIll 




#T 






LM15 




$T 






LM16 




$v 






LM17 




$x 






LM18 




$P 






LM19 




$Y 






LM20 




#Y 






LM21 




IV 






LM22 




lu 






LM23 




SU 






LM24 


J3* #V 


J3<> 


n 


LM25 
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Signal 


Signal 


Signal 


Signal 


Signal 


Signal 


Connector 


Connector 
Return 


Designation 


Connector 


Connector 
Return 


Designation 


J35 *H 


J3S 


5A 


LM26 


J35 $W 


J35 


$A 


LM39 


SO 






LM27 


*X 






LM<IO 


#D 






LM28 


IT 






LM<11 


#C 






LM29 


ST 






LM<I2 


SB 






LM30 


$v 






mm 


m 






LM31 


SX 






LHU 


SH 






LM32 


$P 






LMI15 


SM 






LM33 


SY 






LM46 


n 






LM34 


*Y 






LM47 


sc 






LM35 


*W 






LM48 


SE 






LM36 


IV 






LM«9 


$K 






LM37 


$U 






LM50 


J35 $S 


J35 


n 


LM38 


J35 *V 


J35 


11 


LM51 



DCP LOCAL MEMORY TIMING AND CONTROL TEST POINTS 



Test Point 


Function or Circuit Designation 


TP 1 


Timing Pulse 1 (Delay Line In) 


TP 2 


Y Read Timing Pulse Bar (YRT) 


TP 3 


Cycle Initiate FF 


TP It 


Clear Write (CW) 


TP 5 


Post Read Phase (PR*) 


TP 7 


Read Phase (R*) 


TP 8 


Write Phase (W$) 


TP 9 


Memory Busy Bar (MB) 


TP 10 


MAO 


TP 11 


Reset Data Register Bar (RDR) 


TP 12 


Not Used 


TP ]k 


Y Write Timing Pulse Bar (YWT) 


TP 15 


Inhibit (INH) 


TP 16 


General Reset Bar (GR) 


TP 17 


Ground 
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Test Point 


Level or Pulse 


TP 1 


Y Grounding Switch 


TP 2 


+ 1'5V 


TP 3 


Y Regulating Switch 


TP 4 


Ground 


TP 5 


X Grounding Switch 


TP & 


■H2V 


TP 7 


X Regulating Switch 



DCP LOCAL MEMORY ADDRESS BITS TEST POINTS 



Test Point 


Address Drive Switch 


J7 


J8 


J9 


J10 


Address Bits 


7 





3 


6 


9 


k 


1 


k 


7 


10 


9 


2 


5 


8 


11 


Decode 
Designation 


XB 


XA 


YC 


YD 
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DCP LOCAL MEMORY DATA BITS TEST POINTS 



Ci rcui t 
Desig- 
nation 


Signal 
Desig- 
nation 


Test 
Point 


J20 


J21 


J22 J23 J24 J25 J26 J27 J28 J29 J30 


J31 


J32 


Data Bits 


A 


SA OUT 


1 
2 





4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


DR OUT 


B 


SA OUT 


3 

4 


1 


5 


9 


13 


17 


21 


25 


29 


33 


37 


41 


45 


49 


DR OUT 


C 


SA OUT 


6 
7 


2 


6 


10 


1* 


18 


22 


26 


30 


34 


38 


42 


46 


50 


DR OUT 


D 


SA OUT 


9 
10 


3 


7 


11 


15 


19 


23 


27 


31 


35 


39 


">3 


47 


51 


DR OUT 



SA - Sense Amp 

DR - Data Register 

DCP PROGRAM REGISTER TEST POINTS 



p- 


t 


P- 




TAGS 


P00 


FBHA7L 


P24 


FBHA3T 


P48 FBHA1L 


• P01 


HA7M 


P25 


HA2E 


P49 HA1M 


P02 


HA7G 


P26 


HA9T 


P50 HA1G 


P03 


HA7S 


P27 


HA8E 


P51 HA1S 


P04 


HB7L 


P28 


HB3T 




P05 


HB7M 


P29 


HB2E 




P06 


HB7G 


P30 


HB9T 




P07 


HS7S 


P31 


HB8E 




P08 


HC7L 


P32 


HC3T 




P09 


HC7M 


P33 


HC2E 




PIO 


HC7G 


P34 


HC9T 




Pll 


HC7S 


P35 


HC8E 
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DCP PROGRAM REGISTER TEST POINTS (Cont) 



P12 


HD7L 


P36 


H03T 




PI3 


HD7M 


P37 


HD2E 




PU 


HD7G 


P38 


HD9T 




P15 


HD7S 


P39 


HD8E 




P16 


FD8L 


P40 


FD4T 




P17 


fd8m 


?k\ 


FD3E 




P18 


FD8G 


P42 


FEOT 




PI9 


F08S 


P43 


FD9E 




P20 


FE8L 


Pkk 


FE4T 




P21 


FE8M 


pl»5 


FE3E 




P22 


FE8G 


P46 


FFOT 




P23 


fe8s 


Pkl 


FE9E 
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1" 





1 


2 




1 


1 


1 







1 


1 




1J 





1 










1 




1 


1 










1 







l_l 























1" 


3 


4 


5 




(T 










i 













1 







i 


1 













1 




1 





1 







1 


1 




1 


1 


1 



I- 


0.1.2 


0.1.2 


o.T.a 


0.1.2 


0.1.3 


5.1.3 


o.T.3 


0.1.5 






t 


5.T.3 


o.T.3 


5.1.3 


0.1.3 


5.T.2 


0.1.2 


5.1.3 


o.i. a 



— 


SWITCH 


am (+) 


SPl (+> 


SP3 (+> 


SP3 (+) 


aw <♦) 


SPS (+) 


SP6 (+> 


SP7 (+> 



aw ilea 


MP 


<-> 


W 


(-) 


SQ2 


<r) 


SQ3 


(-) 


9«< 


(-) 


W 


(-) 


SQ6 


(-> 


ag? 


(-) 



- 807 (-) 

- SQ8 (-) 

■ 3Q8 (-) 

- 80* (-) 
I (-) 
I (-) 

- »» (-) 

■ atp (-) 
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DCP MEMORY Y DECODE: OCTAL TO LINE CONVERSION 



LSll 



It 


9 


10 


11 















1 













1 







1 


1 













1 




1 





1 







1 


1 




1 


1 


1 



SWITCH 


SPO 


(+> 


SP1 


(+) 


8P3 


(+> 


SP3 


(+) 


SM 


(+) 


SPS 


<♦> 


SF6 


<+) 


SP7 


(+) 



SWITCH 


sgo 


<-> 


KB 


<-) 


sua (-) 


soa 


(-) 


S»4 


(-) 


K» 


(-) 


SW 


(-) 


aw 


(-) 
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DCP CLUSTER MASK FLIP-FLOP TEST POINTS 



FF 


Output Terminal 


Location 


CMOO 


EXEH..0A 


BAOC 


01 


EXEN..1A 


BAOM 


02 


EXEN..2A 


BAON 


03 


EXEN..3A 


BAOI 


Oil 


EXEN..0B 


BAIC 


05 


EXEN..1B 


DAOJ 


06 


EXEN..2B 


OAIF 


07 


EXEN..3B 


DAOH 


08 


EXEN..0C 


DAOK 


09 


EXEN..IC 


DA1I 


10 


EXEN..2C 


DA1J 


11 


EXEN..3C 


DAOH 


12 


EXEN..0D 


BAOF 


13 


EXEN..ID 


BA1F 


14 


EXEN..2D 


BAH 


15 


EXEN..3D 


BA1Q 



DCP ADDRESS REGISTER TEST POINTS 



B (700 
Address 


Source 


BAOO 


0F9X 


BAOI 


BF8V 


BA02 


BF9U 


BA03 


BF8R 


BA04 


BF9N 


BA05 


BF9B 


BA06 


BF9D 


BA07 


BF9F 


BA08 


BF9H 



B 6700 
Address 


Source 


BA09 


BF9L 


BA10 


BF9X 


BAII 


DF8V 


BA12 


DF9U 


BAI3 


DF8R 


BA14 


DF9M 


BAI5 


DF9B 


BAI6 


DF9D 


BA17 


DF9F 


BAI8 


DF9H " 


BA19 


DF9L 
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DCP DISPLAY INTERFACE TEST POINTS 

FBFBO 







A 










B 








BBP1 


C 


P32..L.. 






SET..S.. 


D 


I N 1 1 


(SCEA ) 




P36..L.. 


E 


PA8..F.. 






P32..F.. 


F 


BBOO 






PR...S.. 


G 






(EX...L.. 


INOI 


H 


IN10 


(SCM..F..) 


(RUN..L.. 


INOO 


1 


CBOO 






DBOO 


J 


EBOO 






DBOB 


K 


EBOB 






DBI6 


L 


EBI6 






BBTO 


M 


CBTO 






BBC4 


N 








DB04 


P 


EBO<t 






DB12 


o. 


EB12 






DB20 


R 


EB20 






SML11HI 


S 


PR...S.. 






DA03.S.. 


T 








CBO'l 


U 


DA05.S.. 






BMBP.S.. 


V 


EXPB.S.. 






SMR 


w 


DAOA.S.. 






DIMO.B.O 


X 
Y 








P 


Z 


ane 






1 Backp 








FBFB2 










1 








A 








B 








BBP1 


C 


P33.L... 






SET..S.. 


D 


IN 1 3 


(sec....) 




P37..L.. 


E 


Pl*3..F.. 






P33..F.. 


F 


BB01 






PR...S.. 


G 






(CAN..L.. 


) IN03 


H 


INI2 


(SC.B ) 


(FLT..F.. 


) 1 N02 


1 


CB01 






DBOI 


J 


EB01 






DB09 


K 


EB09 






DB17 


L 


EB17 






B8T1 


N 


CBT1 






BB05 


N 








DB05 


P 


EB05 






DB13 


0. 


EB13 






0B2 1 


R 


EB21 






SIPU.S.. 


S 








STIM.S.. 


T 








CBOS 


U 








LNON.S.. 


V 

w 


STFE.S.. 






DIMO.B.O 


X 

1 

z 
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DCP DISPLAY INTERFACE TEST POINTS (Cont) 







A 






P38. .L.. 


B 






BBPI 


C 


P34..L.. 




SET..S.. 


D 


IN15 




P38..F.. 


E 


P50..F.. 




PS'l.-F.. 


F 


BB02 




PR. ..S.. 


G 




(MACC.F..) 


IN05 


H 


INI 4 


(MCYN..F.) 


INOIl 


1 


CB02 




DB02 


J 


EB02 




DBIO 


K 


EBIO 




DB18 


L 


EB18 




BBT2 


M 


CBT2 




BB06 


N 






DB06 


P 


EB06 




DB14 


0. 


EBH 




DB22 


R 


EB22 




AO...S.. 


S 


BKST.S.. 




AI...S.. 


T 






CB06 


U 


A2...S.. 




A2..IS.. 


V 






A0..1S.. 


w 


A1..1S.. 




DIHO.B.O 


X 
Y 

z 


BKGO.S.. 




P3 








FBFB6 








1 






A 








B 






BBPI 


C 






SET. .S.. 


D 






P39..F.. 


E 


P51..F.. 




P35..L.. 


F 


BB03 




PR...S.. 


G 




(PYCW..LM! 


IN07 


H 




(PYCP.F..; 


IN06 


1 


CB03 




DB03 


J 


EB03 




DBII 


K 


EB1I 




0BI9 


L 


EB19 




BBT3 


H 






BB07 


N 






DB07 


P 


EB07 




DB15 


0. 


EB15 




DB23 


R 


EB23 




SET 


S 






CMR..S.. 


T 






CB07 


U 


HDPL.S.. 




STFL.S.. 


V 






RST 


w 


CLER.S.. 




DIHO.B.O 


X 
Y 
Z 





(BSTM) 



(SCO) 
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DCP DISPLAY INTERFACE TEST POINTS (Cont) 



FBHG4 





A 




P29T.L.. 


B 




P28T.L.. 


C 


ni<T.i. 


PR...S.. 


D 


P3IT.L. 


PS'l-.L.. 


E 


RUN..F. 


P11..F.. 


F 


P3ST.L. 


P35..L.. 


G 




P10..F.. 


H 


P30..L. 


P06..F.. 


1 


P30T.L. 


P29..L.. 


J 


P07..F. 


P27-.L.. 


K 


P33..L. 


FLT.ll.. 


L 


P04..F. 


P28..L.. 


M 


P05..F 


P32T.L.. 


N 




P08..F.. 


P 


P09..F 


P32..L.. 


Q 


P31..L 


P2VT.L.. 


R 


P25..L 


POO..F.. 


S 


P02..F 


P03..F.. 


T 




P26T.L.. 


U 


P26..L 


P01..F.. 


V 


P2A..L 


DIHO.B.O 


w 


SET..S 


P33T.L.. 


X 


P25T.L 


P27T.L.. 


Y 
Z 







A 




PlllT.L.. 


B 




pllOT.L.. 


C 


P46T.L.. 


PR...S.. 


D 


PJ|3T.L.. 


P46..L.. 


E 


RUN..F.. 


P23..F.. 


F 


PA7T.L.. 


P47..L.. 


G 




P22..F.. 


H 


P42..F.. 


P1B..F.. 


1 


PI42T.L.. 


Pill . -F. . 


J 


P19..F.. 


P39..L.. 


K 


P45-.L.. 


FLT.ll.. 


L 


P16..F.. 


P40..F.. 


M 


P17..F.. 


PMlT.L.. 


N 




P20..F.. 


P 


P21..F.. 


PW1..L.. 


Q. 


Pll3..L.. 


P36T.L.. 


R 


P37..L.. 


PI2..F.. 


S 


P14..F.. 


P15..F.. 


T 




P38T.L.. 


U 


P38..L.. 


P13..F.. 


V 


P36..L.. 


DIHO.B.O 


w 


SET..S.. 


P45T.L.. 


X 


P37T.L.. 


P39T.L.. 


Y 

z 
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/ 


A 








CLK3.CLK 


B 


\ 






CHEZ. LIC 


C 


DESX.TX1 






AAOZ.LBP 





SXP1.LX1 






HLDX.TXI 


E 


AC3Z.LBP 






AC2Z.LBP 


F 


ACW.LBP 






HIPR.LX1 


G 








ACOZ.LBP 


H 


WREZ.LCI 






AAIZ.LBP 


1 


ACU.LBP 






AA2Z.LBP 


J 


AI7Z.LBP 


CARD 




AA3Z.LBP 


K 


MC.Y.LX1 


LOCATIONS 


< 


HLDZ.LIC 


L 


CWRX.TX1 




DESY/IX1 


M 


MC.X.TX1 


EX.*I: FABC6 




AIOZ.LBP 


N 




EX. #2: FADC6 




AI8Z.LBP 


P 


AIIZ.LBP 


NX: FAFC6 




DIS1/LXC 


Q 


AI4Z.LBP 






AI5Z.LBP 


R 


XPFZ/LXC 






AI6Z.LBP 


S 


AI3Z.LBP 






CAGY.BX1 


T 








XPIF/FX1 


U 


XP1J.LXC 






AI2Z.LBP 


V 


XP1F.FX1 






ACGX.TX1 


w 


CANX.TX1 






XY1D/LBP 


X 


WAGY.BX1 






\ 


Y 

z 


/ 



CARD 
LOCATIONS ' 

EX.iPI: FABC7 
EX. #2: FADC7 
MX: FAFC7 
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-12 Volt Circuits 



Naae 


Source 


Destination 


HI 12. VOI 






HI12.V02 






HI12.V0J 


HAOE 


JA1W 


HI12.V04 


HAOF 


JA4W 


HII2.V05 


HAOG 


JA7W 


NII2.V06 


HAOH 


JBOW 


KI12.V07 


HAOI 


JB3W 


HI12.V08 


HAOJ 


JB6W 


MII2.V09 


HAOK 


JB9W 


W 12. via 


HAOL 


LAIU 


HI 12. VII 


HAOH 


LAW 


HI12.VI2 


HAON 


LA7W 


NI12.VIJ 


HAOP 


LBOW 


Ml 12. VI* 


HAOQ 


LB3W 


HI12.VI5 


HAOR 


IB6W 


HI12.V16 


HAOS 


LBSW 


HII2.VI7 


HAOT 


LC2U 


HII2.V18 


HAOU 


LC5W 


MII2.VI9 


HAOV 


LC7W 



+12 Volt Circuits 



Name 


Source 


Destination 


PL12.V01 


HA1C 


FAIK 


PL12.V02 


HAID 


FAIL 


PU2.V03 


HA1E 


JA1X 


PL12.V0l| 


HA1F 


JMX 


PL12.V05 


HA1G 


JA7X 


PU2.V06 


HA1H 


J80X 


PL12.V07 


HAH 


JB3X 


PL12.V0S 


HA1J 


JB6X 


PL12.V09 


HAIK 


JB9X 


PUI2.V10 


HAIL 


LA1X 


PL12.VII 


HAIH 


LMX 


PLI2.VI2 


HA1N 


LA7X 


PLI2.V13 


HAIP 


LBOX 


PL12.VH 


HA1Q 


LB3X 


PL12.VI5 


HAIR 


LB6X 


PU2.VI6 


HAIS 


LB9X 


PLI2.V17 


HA1T 


LC2X 


PU2.V18 


HA1U 


U5X 


PLI2.V19 


HA1V 


LC7X 
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ASYNCHRONOUS 


SYNCHRONOUS 


AUTO CALL 


TOUCH TONE 


VOICE RESPONSE 


IR9F 


CD- 


DATA TEW 
READY 


CD- 


DATA TERM 
READY 


DPR- 


DIGIT 
PRESENT 


CD- 


DATA TERM 
READY 




<R6F 


CA- 


REQUEST 
TO SEND 


CA- 


REQUEST 
TO SEND 


CRQ- 


CALL 
REQUEST 


DR- 


DATA 
RECEIVE 




IR7F 


SB- 


SUPERVISORY 
REC. DATA 


SB- 


SUPERVISORY 
REC. DATA 


PND- 


PRESENT 
NEXT DIGIT 


Dlt- 


DATA 
BIT 1* 




IR6F 


CZ- 


RESTRAINT 

RECEIVED 


DD- 


RECEIVE 
CLOCK 




03- 


DATA 
BIT 3 


WP- WORD 

PULSE 


IR5F 


TW- 


TWO WIRE 


DB- 


TRANSMIT 
CLOCK 








IRAF 


CF- 


CARRIER 
DETECT 


CF- 


CARRIER 
DETECT 




CF- 


CARRIER 


PP- PHRASE 
PULSE 


IR3F 


CE- 


RING 
INDICATOR 


CE- 


RING 
INDICATOR 


DLO- 


DATA LINE 
OCCUPIED 


CE- 


RING 
INDICATOR 




IR2F 


cc- 


DATA SET 
READY 


cc- 


DATA SET 

READY 


PWI- 


POWER 
INDICATION 


CC- 


DATA SET 
READY 


RY- READY 


IRIF 


CB- 


CLEAR TO 
SEND 


CB- 


CLEAR TO 
SEND 


C05- 


CALL ORIG. 
STATUS 


D2- 


DATA 
BIT 2 




[ROF 


BB- 


DATA 
RECEIVE 


BB- 


DATA 
RECEIVE 


ACR- 


ABANDON 

CALL/ RETRY 


01- 


DATA 
BIT 1 





ADAPTER CLUSTER OUTPUT REGISTER BIT ASSIGNMENTS 





ASYNCHRONOUS 


SYNCHRONOUS 


AUTO CALL 


TOUCH TONE 


VOICE RESPONSE 


0R5F 


CD- 


DATA TERM 
READY 


CD- DATA TERM 
READY 


DPR- 


DIGIT 
PRESENT 


CD- DATA TERM 

READY 


RS- RESET 


ORltF 


CA- 


REQUEST 
TO SEND 


CA- REQUEST 
TO SEND 


CRQ- 


CALL 

REQUEST 


DR- DATA 
RECEIVE 


SP- SHIFT 

PULSE 


0R3F 


ED- 


FAST 
DISCONNECT 




N88- 


NUMBER 
BIT 8 


ATT- ATTENDANT 




0R2F 


SA- 


SUPERVISORY 
TRANS. DATA 


SA- SUPERVISORY 
TRANS. DATA 


NB*- 


NUMBER 

BIT 1* 


OOS- OUT OF 
SERVICE 




0R1F 


RS- 


RESTRAINT 
TRANSMIT 




NB2- 


NUMBER 
BIT 2 


ABA- ANSWER 
BACK A 




OROF 


BA- 


DATA 
TRANSMIT 


BA- DATA 

TRANSMIT 


NB1- 


NUMBER 
BIT 1 


ABB- ANSWER 
BACK B 


01- DATA INPUT 
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ADAPTER CLUSTER MAINTENANCE REGISTER BIT ASSIGNMENTS 



Bit 


Function 


HR6F 


Disconnect Exchange No. 1 ) Se(J Hote , 
Disconnect Exchange No, 2 J 


HR5F 


HRhF 


Inhibit IR bus input to IRnF 


MR3F.2F - 3 


Return next Write information to DCP 




(see Note 2) 


- 2 


Display CIR on maintenance exchange 




(see Note 3) 


- 1 


Inhibit writing In IC memory 


- 


Idle 


MR1F,0F - 3 


Inhibit positional Interrupt priority 


2 


Open maintenance exchange window 




(see Note <t) 


1 


Set Single Step Translation flip-flop to 1 





Idle 



1. When either exchange Is disconnected, CAN's to the 
associated DCP are Inhibited. An exchange can logically 
be disconnected, only if the maintenance exchange Is 
connected. 

2. When MR3F.' 2F equal 3. the next write information from 
a DCP will be returned to the DCP with a CAN. MR3F, 2F 
are reset to 0. 

3. Must be used in conjunction with Maintenance Display panel, 

k. Maintenance Exchange crosspolnt is normally set every 12.6 
microseconds and only during a 200 nanosecond window. 
When MR1F, OF equal 2, the timing restriction is removed 
and the maintenance exchange can access with only conflict 
restrictions. 
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TIMER ADAPTER TIMING PERIOD 



Toggle 


Time Period 


Normal Multiplier 


Expanded Mut tipl ier 


Bits 


(MS) 


Range in MS (1-31) 


Range in MS (32-62) 


000 


0.0064 


0.0064 - 0.192 


13.11 - 25.40 


001 


0.0512 


0.192 - 1.536 


52.43 - 101.6 


010 


0.4096 


1.536 - 12.228 


209.7 - 406.3 


011 


3.27 


12.228 - 98.1 


838.9 - 1625 


100 


26.2 


98.1 - 786 


3355 - 6501 


101 


203.7 


786 - 6291 


13422 - 26005 


no 


1677 


6291 - 50310 


53687 - 104013 


in 


13*21 


50310 - 402630 


214748 - 416075 



MAINTENANCE DISPLAY CLUSTER ADDRESSING 



Adapter Control 


Field 


Adapter Information 


Mi seel laneous 


Register [2:3] 




Register 
(Length) 







Type 


14:51 


1 5 : 1 ] -F . 1 . P . F . 


1 


C2 


[8:9] 


CC3F - C2QF 


2 


BC/BI 


[6:3] [3:4] 


CC3F=Clean House 


3 


SC/SA 


[4:2] [2:3] 


C00F-[5:1]; 
C10F-[6:1] 


4 


CT/BT 


[8:2] [6:7] 




5 


CI 


[8:3] 




6 


IR 


[8:9] 


CC3F - IR9F 


7 


MR 


[6:7] 




3*AC3F 


PT 


[7:8] 


Write only in 
PT field 


7*AC3F 


OR 


[7:2] [4:2] [1:2] 


Interrogate OR 
only 
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CTttL INTEGRATED CIRCUITS 

There are six basic CTpL logic circuit elements: Th» "And" gate, JK 
Flip-Flop, RS Fllp-Flop, Memory CelT, Inverter and Buffer. These cir- 
cuit elements are employed in II unique packages. These packages 
(usually called IC's or chips) have 14 pins and can have from 1 to k 
independent circuits built on the same silicon chip. The CTuL circuits 
(Complementary Transistor Micro Logic) consist of PNP and NPN tran- 
sistors and resistors integrated on a silicon chip. 

The chip Is housed In a ceramic package which has a key at one end. The 
part number of each chip type is stamped on the top of the package. 

The voltages required for CTvL IC's are +4.5, -2 and ground. The volt- 
age pins are the same for all IC packages, except the memory cell which 
does not use -2V . 



IC Pin Numbering: 



(Ground) 



+4.5V 

-2V 

Ground 



TOP 
VIEW 



Pin M 
Pin I 
Pin E 



(+4.5v) 
(-2v) 



CTyL circuits function on Positive Logic. A "True" level Is approxi- 
mately +2.5V, a "False" level Is around -.5V. (See page 2-2) 
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CTpL Voltage Leve 
+2. 85V 



+1.65V - 

+1.25V - 
+0.85V ■ 

+0.13V ■ 



NOMINAL TRUE LEVEL 






^MINIMUM TRUE LEVEL AFTER 3 LEVELS OF LOGIC 
S200MV/LEVEL 

0.1(V ALLOWABLE NOISE 



GREY AREA - SWITCHING OCCURS WITHIN 
THESE LIMITS 



0.7V ALLOWABLE NOISE 

^MAXIMUM FALSE LEVEL AFTER 3 LEVELS OF LOGIC 
3160MV PER LEVEL 



-NOMINAL FALSE LEVEL 



NOTE: Voltage levels at 27°C 
with maximum dc load. 
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1XT OUT) 

CTOUT) 



(981&) 
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(967)12 



(71$) DLCHV1901 7*44 




(714)DLR-n -1904 0047 



C0NT & 



IN 
IN 




K0UT 

J' EXT-R 



C0NT H«"-£> 
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P OUT 



OUT 




G OUT 



•F 5UT 
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JJMIOC 
HIGH -SPEED 
DIFFERENTIAL 
COMPARATOR 



CTnL INTEGRATED CIRCUITS 



JUA741C 

HIGH PERFORMANCE. 

OPERATIONAL AMP 

S-1^07 6553 



INV INPUT 



TJ 



' OUTPUT 



OFFSET NULL 1 
INV INPUT 




INPUT^4^^ N - C - 
V- (TO CASE.") 

® 



D~> 




REED RELAY 
5-2300 4377 



REED RELAY 
S-2300 5903 




5. Q-TRUE OUTPUT; Q = FALSE OUTPUT; C = CLOCK- 

4. ALL CHIPS SHOW TOP VIEW. 

3. MARK (a) DENOTES FAIRCHILD INTEGRATED CKT. 

Z. GCF'S ARE NOT INTERCHANGEABLE. WITH 
SAF'S OR GCP'S. 

I. X" TYPE CHIPS (200 SERIES MACH NO.S ARE. 
REPLACEABLE. WITH TYPE "A"S (100 SERIES 
MACH NO.S) BUT m K TYPES ARE NOT REPLACE- 
ABLE WITH TYPE "C"S. 
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CTuL INTEGRATED CIRCUITS 



LINEAR PRECISION 
VOLTAGE. RES 





5-1908 


oa&6 


NC- 


■1 


14- 


CURR. 
LIMIT 
CURR 

SENS=" 


■3 


13- 

12" 


INVER, 
INPUT 


■4 


n« 


N1N INV , 
INPUT 


»5 


10- 


Vref- 


• t 


9- 


v-. 


■ 7 


8« 



Vc 
lV OUT 

Vz 

NC 



LINEAR 

OPERATIONAL AMP 

S-1907 7726 




DUAL JK/D FLIP FLOP 
FFAN-1909 0505 



JO A' 




KO bJ 




DO C" 




MO D- 




6RD E- 




HI F« 




Dl 6- 




Kl R- 





'P QO 
'N 55 
■MVCC 
'LV EE 
'K PO 

■HQI 
.S Jl 



(98281 
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INDEX OF FINAL ACCEPTANCE PROGRAMS 

MAIN FRAME AND PERIPHERALS 



Name 



Specification 
Number 



Card Punch and Card Reader 

Core Memory 

Disk File 

Display Units System 

Line Printer (Buffered and 
Unbuffered) 

Magnetic Tape System 

Multiplexor 

Processor All Orders 



T-1913-5<(33 
T-1913-5110 
T-1913-5516 
T-l 91 3-4956 
T-1913-5359 

T-1913-5276 
T-l 91 3-5037 
T-1913-5193 



DATA COMMUNICATIONS SUBSYSTEM 



Auto Call Procedure Routine 
Back-Back Test 



Bootstrap Local Memory (LM)/ 
Main Memory (MM) Loader 



Card Local Memory (LM)/ 
Main Memory (MM) Loader 

Cluster A] 1 Orders 

Cluster Test Routine 

Data Modify Utility Routine 

DCP All Orders Test Routine 

Executive Controller 

I/O Control 



Specification 
Number 

A-1917-3'l3'l 
A-I917-3*91 
A-1917-3616 

A-1917-3509 
A-1917-3590 

A-1917-5672 
A-1917-3483 
A-1917-3657 
A-1917-3525 
A- 191 0-6046 
A-1917-3608 
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DATA COMMUNICATIONS SUBSYSTEM (Cont) 

Name 

Line Cluster Status Routine 

Local Memory Test Routine 

Main Memory (MM)/Local 
Memory (LM) Loader 

Memory Modify Routine 

Pre-enable and Disable Utility 

Pseudo Control 

Tape- Disk Loader 

TC500 

"Teletype" Procedure Routine 

"Touch-Tone" Voice Response 



Specification 
Number 



A-1917-3517 
A- 131 7-3533 
A-1917-362* 

A-l 91 7-3582 
A- 191 7-3665 
A-191 7-3475 
A-1917-3640 
A-19I7-3MI2 
A- 191 7-3«6 
A-1917-3459 
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